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Important Characteristics 
of Westinghouse Mill 
Type Motors 


Fireproof windings. 

Long life of commutator and 

* brushes because of low brush 

current density and deep com- 
mutator segments. 

Sparkless commutation under 
severe operating conditions. 
Long bearing life because of low 
bearing pressure and large 

dust-proof bearings. 

Quick reversal resulting from 
small fly-wheel effect of the 
small diameter rotor. 

Easy to repair because of simple 
construction. 

Built to withstand the most 
severe mill service. 











ESTINGHOUSEY 
ELECTRIC 





AMINATED commutating poles 

are an exclusive feature of West- 
inghouse Mill Type Motors. This 
exclusive Westinghouse character- 
istic is the finest guarantee of good 
operation during plugging or re- 
versing duty and heavy peak loads. 
Good commutation is assured; the 
life of both commutator and brushes 
—and consequently the life of the 
motor itself—is lengthened. 


Its extensive use emphasizes the fact that the 
Westinghouse Mill Type Motor stands alone 
in exceptional performance. 


Let Westinghouse Electric engineers assist in 
selecting motors for your equipment. 


Westinghouse Electric & Manufatturing Company 
East Pittsburgh Pennsylvania 
Sales Offices in All Principal Cities of 
the United States and Foreigr Countries 
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Newly Elected President of A. I. & S. E. E. 


City of Pittsburgh on July 18, 1887. His 

primary education was secured in the 
Pittsburgh Public Schools, and upon comple- 
tion of his studies there he entered Shadyside 
Academy, Pittsburgh, graduating with the class 
of 1905. He entered Lehigh University, secur- 
ing his degree in Electric Engineering in 1909. 
He then took up post graduate work in Mathe- 
matics and Mechanical Engineering. 


A LDEN C. CUMMINS was born in the 





ALDEN C. CUMMINS 
President-elect, Association of Iron and Steel 
Electrical Engineers, for the year 1925 


His first technical position was with the South 
Penn Oil Company at Folsom, W. Va., where he 
assisted in the development of the first successful 
application of electricity in the oil fields. He 
then entered the employment of the Westing- 
house Electric & Manufacturing Company as a 
cadet engineer in their Engineering Department. 


In 1911 he started his steel mill work with the 
Carnegie Steel Company at their Duquesne 
Works, acting in the capacity of Assistant Elec- 
trical Engineer, which position he held until 
1912. He then was promoted to Assistant Super- 
intendent of the Electrical Department and acted 
in that capacity for six years or until 1918, when 
he became Superintendent of the Electrode and 
Ferro Alloy Departments, which position he held 
for about two years or until 1920. During this 
period he developed, constructed and operated 
the only Ferro Alloy and Electrode Departments 
ever constructed in the steel industry. 


In 1920 he became the Superintendent of the 
Electrical Department, in charge of all electrical 
engineering and operation, and has occupied that 
position to this time. 


Mr. Cummins has been active in various engi- 
neering societies, and aside from taking part in 
numerous discussions he has presented a num- 
ber of papers, a few of the later ones being, “The 
Elements of Electrical Maintenance in Industrial 
Plants,” presented in March, 1922, before the 
Pittsburgh Section of the A. I. E. E.; “Factors 
Affecting the Solution of the Electric Blast Fur- 
nace Hoist Problems,” presented before the 1923 
National Convention of the A. I. & S. E. E.; 
“Developments in Electric Repair Shop Prac- 
tice,” presented before the National Convention 
cf the A. I. & S. E. E. in September, 1924. 


Aside from being an active member of the A. 
I. & S. E. E., he is a member of A. I. E. E., The 
American Electro-Chemical Society, and West- 
ern Pennsylvania Engineers’ Society. 


Mr. Cummins has been a Director of the Pitts- 
burgh Section of A. I. E. E. He has held vari- 
ous positions with the Association of Iron and 
Steel Electrical Engineers, first as Chairman of 
the Educational Committee, then Chairman of 
Pittsburgh Section; later a Director, then Vice 
President, and at present he is President-elect, 
and on January 1, 1925, will assume the duties 
of President. 
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REPORT OF THE SECRETARY 
By F. W. CRAMER* 


URING the past year, our association has put 

: D into practice a new policy that involved some 

changes in the governing organization. Owing 
to the growth both in the amount of business handled, 
and in the membership, it was deemed advisable to 
create the office of business manager, such position 
to be filled by an election by the board of directors. 
The holder of this office is to be directly responsible 
to the board, but not a member of it. This re-organ- 
ization changed the status of the office of secretary, 
and made necessary the election to that office of one 
of the directors, and this in turn made room for an 
additional member on the board. The office of secre- 
tary having thus been created and filled, some report 
of the activities during the past year is in order at this 
time. 

Before doing that, it might be well to record that 
we have been under the guidance of capable men dur- 
ing the past 12 months. We have been fortunate in 
having another faithful hard working president, Mr. 
R. S. Shoemaker, who devoted many days of his time 
fulfilling the duties of the office, and expanding the 
policies and prestige of the association. His assist- 
ants, the first and second vice presidents, have also 
given unsparingly of their time so that we have been 
truly fortunate in the selection of our leaders. The 
other members of the board have given these men their 
unqualified support, so that our progress during the 
past year was a natural one.. Working hand in hand 
with these men, with a devotion and super-enthusiasm 
that could not be downed, was our business manager, 
whose ideas and hard work have enabled us to occu- 
py the place we do among engineering societies. 

I believe it is the wish of the board that I mention 
one of our pioneer members at this time, and | do so 
with both regret and good wishes; regret because he 
has passed from our active membership list, and good 
wishes because he has risen to something bigger and 
better. None of us can realize the actual number of 
hours, days, and weeks during his 15 years of active 
membership that he freely devoted to association 
work, and time alone can give a fair value of its 
worth. We lost one of our most valued members 
when Mr. E. Friedlander left the steel industry and 
active membership, but we can rest assured that his 
friendship for the association will always exist. 

To give a detailed report of the happenings at the 
board meetings would be an uninteresting chronicle 
of the minutes of the various sessions, and rather 
than burden you with many uninteresting things, 
this report will be confined to three subjects with 
hopes that you may be impressed by a few of our 
most important problems. 

The first of these is membership dues, which con- 
stitute one of the regular puzzles at the board meet- 
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*Secretary A. I. & S. E. E. Assistant Electrical Superin- 
al tendent, Bethlehem Steel Company, Johnstown, Pa. 
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ings; why is it that we always have so much money 
on our books as delinquent dues, and most of this for 
more than two years back? Neglect and thoughtless- 
ness are the main reasons for we have found that in 
most of the cases investigated that the delinquent 
could put his dues on his expense account, but had not 
taken the trouble to write a check. 

In addition to the privileges he enjoys, every mem- 
ber is getting more than $10.00 worth of literature each 
year, which he gladly accepts yet forgets to pay his 
dues in return. We have tried all manner of kind- 
hearted ways of bringing in this money without re- 
sults. We have never cared to go to the extreme 
method of turning these accounts over to a collector 
to be secured by means of arrest under the postal laws 
that make you liable for payment by accepting the 
publications—but due to this kindness, the delinquent 
account grows larger each year. 

The association is not on the verge of bankruptcy, 
but enjoys a sound financial standing. Further, we 
are standing more and more on our own feet each 
year. Just last January, it was decided to cease tak- 
ing gifts from steel companies as sustaining mem- 
berships, and also from manufacturers in the form of 
advertisements for our yearly proceedings These are 
steps forward and away from charity, but in order to 
keep advancing our financial standing, and to keep 
growing stronger each year, a way will have to be 
devised to reduce our charity membership list. 

For a second thought, I wish to bring to your at- 
tention the wonderful progress made by our Combus- 
tion Section during the past year. The papers and 
discussions brought out have been a pleasant surprise 
to even the most ardent follower, and a credit to our 
organization. This branch has grown to such im- 
portance that a two day convention on combustion 
subjects was held in Pittsburgh last April. The June 
issue of the magazine is a proof of the magnitude of 
these meetings, and of the value to the steel industry. 
We have hopes that this section will soon occupy the 
place in the combustion division of the steel industry 
that the parent organization holds in the electrical 
division. 

The third and last thought deals with our greatest 
achievement during the year, and one that we should 
all point to with pride—the present monthly publica- 
tion. It had been realized for some time that the 
former size was not suitable for pictures and cuts, and 
required a special size of plates for advertisements. 
These things, from a business point of view, were 
considerable of a handicap, but on the other hand 
changing over to the present size meant a lot of ex- 
pense, a bigger publication, and a greater undertak- 
ing, but the step was taken, and has proved one of 
the best things we ever did, as both the articles and 
advertisements more than justify the change. We 
feel that we are now publishing a real magazine that 
will stand comparison with any technical publication 
on the market—yet it serves a field of its own. Many 
of these papers would never be written for a commer- 








cial publication, and no attempt is made to commer- 
cialize on the articles in the advertisements. Each 
month it grows better in contents, and greater in cir- 
culation, and the most amazing part is that the edi- 
torial and business staff consist of two men and a 
stenographer who not only do this work but all the 
other work of the national organization. Our mem- 
bers have so far contributed the material for the edi- 
torials, but these contributors represent but a small 
percentage of the membership. It is hardly fair for 
this minority to be giving the good things from their 
operating experience and mill problems to the great 
majority, and getting only glory in return. We are 
looking forward to a time when a majority will con- 
tribute something during the year, and thus make it 
the most valued publication, for steeel men, in the 
market. If you are afraid to undertake writing an 
article yourself, the Business Manager is always will- 
ing to write the story if you will only furnish the idea, 
a picture, or a sketch. 

In the final analysis of things, it is this monthly 
magazine and the yearly proceedings that really 
count. They are the assets on which this association 
must grow or die—stand or fall—for they are the 
things of lasting value that uphold the purpose of 
the organization. Outings, Christmas parties, and 
conventions, it is true, exemplify the good fellowship 
division of the association, but they are soon over 
and forgotten, while the magazine and proceedings 
are recorded for all times. If you have never written 
a line for these books, or contributed an idea, these 
permanent records bear witness to the fact, and you 
have deprived yourself of the opportunity of getting 
the credit for that which you have contributed toward 
the successful operation of electrical drives in the steel 
industry. We hope that more of the members will 
take this opportunity of getting on these permanent 
records by contributing a line or two during the com- 
ing year. 

In closing, I wish again to emphasize these three 
thoughts: 

(1) The Solution of Back Dues. 
(2) The Combustion Section. 


(3) The Monthly Publication. 


REPORT OF THE SPECIAL BEARINGS 
COMMITTEE 
By D. M. PETTY* 


Iron and Steel Electrical Kugineers held a two- 
day conference togetner with a committee from 
the Power Club and a number of ball and roller bear- 
ing engineers in January at Cleveland. At this meet- 
ing the work which was done at the Buffalo meeting 
of the association was thoroughly reviewed, and after 
considerable discussion it was agreed that in general 
the 300 series bearing should be adopted as the stand- 
ard series of ball roller bearing for general purpose 
motors. me 
At this meeting there was considerable discussion 
as to the proper size of bearing that should be used 
in any particular motor, and a list of sizes was drawn 
up. After this meeting a number of the ball bearing 
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*Chairman Special Bearings Committee, A. I. & S. E. E. 
Electrical Superintendent, Lehigh Plant, Bethlehem Steel 
Company, Bethlehem, Pa. 
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engineers met in a separate meeting and the subject 
was again reviewed. At the concius.on o chs ds- 
cussion the ball bearing engineers again recommend- 
ed that the 300 series bearing be used except that in 
a few cases the 400 series bearing was thought to 
offer some few advantages. In view of the fact that 
the ball bearing engineers opened the subject after 
the January meeting, sponsored by the Power Club, 
the Power Club at its May meeting did not fully ap- 
prove any standardization of ball bearings for general 
purpose motors. However, since the sup ect © © hee 
reviewed on three different occasions and that on 
each of these occasions the 3JU series was cons.dered 
the best available bearing for general purpose motors, 
the Bearing Committee of the Association would offer 
the following recommendations: 

“Studies of ball and roller bearing applications 
made by the manufacturers of such bearings, by manu- 
facturers of motors as well as by the members of this 
committee have indicated the probability that all re- 
quirements for bearings of this type can be met by 
the use of the 300 series bearings within the limits in- 
dicated below. 

“The motor manufacturers, however, have not yet 
had a sufficiently wide experience to warrant their 
agreeing to definite standardization at this time. It 
is, however, felt that pending further information, all 
applications of ball and roller bearings to motors with- 
in the limits indicated below should be made from the 
300 series. 

“It is, therefore, recommended that pending stand- 
ardization where ball or roller bearings are used on 
general purpose motors in frame sizes from 1 hp. at 
1750 rpm. to 100 hp. at 1150 rpm., bearings shall be 
used having inside diameters and outside diameters 
corresponding to the 300 series. This includes medium 
duty, standard, and extra wide ball bearings, also, 
roller bearings.” 

It is felt that the above report should be put before 
the members of the Association at this time so that 
in buying new motors equipped with ball or roller 
bearings or in equipping existing motors with ball 
or roller bearings, they can be guided by what will 
apparently be the final answer in the matter of stand- 
ardization of ball and roller bearings for motors. 


In addition to the work of standardization, the 
bearing committee, last winter arranged for a series 
of meetings at which the subject of ball and roller 
bearings was discussed by bearing engineers in the 
various sections. These discussions all were printed 
in the May issue of the Iron and Steel Engineer. All 
engineers who apply ball or roller bearings in the 
future, should carefully study the discussions in this 
issue and should keep such records as will assist them 
in future years in presenting further discussions on 
this subject, as the final adoption of ball and roller 
bearings in the industry, as a whole, will depend en- 
tirely on the service record rendered by the ball and 
roller bearings when they are in actual service. 

It should be borne in mind that your bearing com- 
mittee undertook a rather difficult task in attempting 
to secure a unanimous agreement on the question of 
bearings from not only the builders of motors, but also 
from the builders of bearings. Standardization usu- 
ally occurs after accepted practices have been in use, 
however, the object of the bearing committee was to 
make plain the necessity of standardization in the 
application of ball and roller bearings to the bearing 
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builders and to the motor builders. Standardization 
is not of such vital importance to the builder of bear- 
ings, but it is of great importance to the users of 
motors equipped with these bearings. The motor 
builders would have probably found it easier to apply 
that particular bearing to each of their motors which 
lended itself to the design of that particular motor 
as it now exists with sleeve bearings. Five (5) years 
hence, however, users of motors would find that they 
had in use ball and roller bearing motors with a large 
variety of bearings in their storehouse to properly pro- 
tect themselves against service interruptions. It is to 
adjust this condition that the bearing committee of the 
Association has endeavored to apply an ounce of pre- 
vention so that the pound of cure would not have to 
be applied five years hence. 

The bearing committee is not particularly inter- 
ested in what series or what kind of bearings are put 
into motors, so long as they are properly applied and 
meet some standardization program. With these 
thoughts in mind, the committee would urge that the 
Association of Iron and Steel Electrical Engineers 
follow as closely as possible, the tentative standardiza- 
tion as it is now set up, because it will undoubtedly 
be adopted as standard practice in the very near 
future. 


A. I. & S. E. E. Board of Directors—1924 


R. S. Shoemaker, President; A. C. Cummins, First 
Vice President; G. H. Schaeffer, Second Vice Presi- 
dent; James Farrington, Treasurer; R. B. Gerhardt, 
Past President; W. S. Hall, Past President; S. S. 
Wales, Director; W. C. Kennedy, Director; H. E. 
Davis, Director; A. F. Jones, Director; W. M. B. Con- 
nally, Director; F. W. Cramer, Secretary; John F. 
Kelly, Business Manager. 


MEETINGS AND PAPERS 
Cleveland Section 

Executive Committee—A. W. Mohrman, Chair- 
man; R. E. Scovel, Vice Chairman; George R. Roemer, 
Past Chairman; R. S. Sawdey, Walter H. May, James 
Caputo, R. H. Bahney, Gordon Gage. 

Papers Committee—S. L. Henderson, Chairman. 

Meetings Committee—W. W. Adams, Chairman. 

Membership and Attendance Committee—Henry 
Urban, Chairman. 

Secretary—A. R. Lintern, 7960 Lorain Avenue, 
Cleveland, Ohio; Hemlock 2411. 


Program of Papers 
Monday, November 10— 
“The differential Pressure Steam Generating Sys- 
tem,” by Mr. Lester P. Barlow, Engineer, Brown 
Hoisting Company, Cleveland, Ohio. 








Saturday, December 13— 

“Special Features in D.C. Control,” by Mr. W. 
Dean, Chief Engineer, Sundh Electric Company, 
Newark, N. J. 
Monday, January 12— 

“Steel Treating and Its Value to the Steel Indus- 
try,’ by Mr. R. F. Crump, Engineer, Stroh Steel- 
Hardening Process Company, Pittsburgh, Pa. 
Saturday, February 14— 

Annual Dance and “Get-together” Meeting. 
Monday, March 9— 

“Methods Employed in the Manufacture of Steel 
Cables,” by Mr. C. C. Sunderland, Chief Engineer, 
John A. Roebling’s Sons Company, Trenton, N. J. 
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Saturday, April 1l— 

“Electric Power Generation by Blast Furnace 
Plant,” by Mr. O. C. Callow, Chief Electrician, Trum- 
bull-Cliffs' Furnace Company, Warren, Ohio. 





Chicago Section 


Executive Committee; R. L. McIntosh, Chairman ; 
H. E. Davis, Past Chairman; Gordon Fox, Vice Chair- 
man; F. L. Collins, A. R. Dibbens; W. H. Williams, 
Secretary. 

Papers Committee—F. A. Wiley, Chairman; L. M. 
Gumm, W. D. Cameron. 

Membership Committee—J. J. Booth, Chairman; 
Carl Els, T. C. Walsh. 

Attendance Committee—F. J]. Burd, Chairman; R. 
O. Herbig, Edw. Otto. 

Meetings 

October 23—Ore Bridge Control. 

December 4—Automatic Substations. 

January 19—Primary Resistance Starters. 

February 26—Combustion night. 

April 8—Synchronous Motors on Mill Drive. 

May 20—Interesting and Special Applications of 
Auxiliary Control in Mills. 


Pittsburgh Section 

Executive Committee—R. E. Lewis, Chairman, 
Youngstown Sheet & Tube Company, Youngstown, 
Ohio; H. C. Mosley, Vice Chairman, Wheeling Steel 
Corporation, Wheeling, W. Va.; J. J. Booth, Past 
Chairman, Gary Tube Company, Gary, Ind.; V. I. 
srinker, American Sheet & Tin Plate Company, Van- 
dergrift, Pa.; F. E. Leahy, National Tube Company, 
Pittsburgh, Pa.; T. B. Moffatt, Assistant Secretary 
and Treasurer. 

Entertainment Committee—George W. Quentin, 
Paul Jones. J. H. Overpeck, Don Ballard, J. H. Al- 
brecht, A. Holcomb, J. J. Bangert, Saul Lavine, J. R. 
Lewis, W. J. Johnson, F. Tremellan. 

Papers Committee—C. Proudfoot, Chairman; E. 
A. Hurme, A. G. Place, E. Harry, M. S. Robinson, J. 
Morgan, F. Patterson, A. Duncan, Walker Anderson, 
A. G. Pierce, C. H. Hunt, R. F. Chaffin. 

Membership Committee—R. M. Hussey, Chair- 
man; J. J. Hess, M. Cobbledick, R. B. Davenport, J. 
H. Barker, J. J. Riles, O. R. Jones, A. G. Hopkins, A. 
B. Churchill, Wm. Jackson, A. R. Leavitt, J. C. 
Booher, C. E. Bedell, A. R. Jackson, Wm. Flanagan. 

Reception Committee—W. C. McKibben, W. L. 
Fader, F. A. Schuster; J. B. Crane, George Stimple, 
W. I. Moore, C. A. Swartz, E. S. Stickle, Jos. Jaques, 
S. Farrell, F. J. Crolius, E. P. VanKirk, J. C. Mundo, 
George E. Rhoades, P. H. Schaum, W. L. DeCoursey, 
J. T. Peden, Paul Caldwell, Wm. Wray, J. S. Rowan. 


Philadelphia Section 
Executive Committee—P. T. Vanderwaart, Chair- 
man; W. H. Burr, Past Chairman; H. S. Boone, Vice 
Chairman; A. J. Standing, F. O. Schnure; Linn O. 
Morrow, Secretary, The Schaff Building, Philadel- 
phia, Pa. 
Meetings and Papers 
Saturday, November 8— 
Reading Meeting, Berkshire Hotel, Reading, Pa. 
“The Measurement of Electricity.” “Indicating, In- 
(Continued on page 560) 
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Iron and Steel Exposition 


WENTY-FIVE thousand steel mill men, con- 

sisting of presidents, vice presidents, managers, 

superintendents, combustion, electrical and me- 
chanical engineers, metallurgists, foremen and their 
assistants visited the convention and Iron and Steel 
Exposition conducted under the auspices of the As- 
sociation of Iron and Steel Electrical Engineers in 
Pittsburgh, week of September 15 to 19, 1924. 


On a number of occassions at the exposition, the 
attendance was so great it was necessary to close the 
doors, thousands being forced to stand their turns to 
admittance. 


The general public was not admitted. Our attend- 
ance was made possible due to the interest created by 
the membership in general—also due to the active in- 
terest taken by the executives of the steel industry in 
general. 

Iron and Steel Exposition. 

One hundred and fifteen representative manufac- 
turers exhibited the latest and most modern develop- 
ments in the electrical, mechanical and combustion 


Cutler Hammer Mfg. Co. 
The Cutter Company 
The Calorizing Company 


Delta Star Electric Company 
Detrick Arch Company 
Doubleday Hill Electric Co. 
Dravo Doyle Company 
Duquesne Light Company 
Eastman Graf Company 
Economy Fuse & Mfg. Co. 
Edison Storage Battery Co. 


Electric Controller & Mig. Co. 


The Electric Journal 

Electric Materials Company 
Electric Service Supplies Co. 
Electric Storage Battery Co 
Electrical World 

Fairbanks Morse Company 
Fuels and Furnaces 

Fuller Lehigh Company 


Farrell Foundry & Machine Co. 


General Electric Company 


The Hayward Company 
Herr & Harris Company 
Ludwig Hommel & Company 
Hyatt Roller Bearing Co. 


National Lamp Works of G. 
E. Company 

New Departure Mfg. Co. 

Nichols-Lintern Company 

Norma Company of America 


Ohio Electric & Controller Co. 
Okonite Wire & Cable Co, 
Otis Elveator Company 


Packard Electric Company 
Pawling-Harnischfeger Co. 
Pittsburgh Electric Fur. Corp 
Pittsburgh Transformer Co. 
Pyle National Company 
Pittsburgh Elec. & Mach. Wks. 
Payne-Dean, Ltd. 

Reed Air Filter Company 
Railway & Industrial Eng. Co. 
Republic Flow Meter Company 
H. Lee Reynolds Company 
Robinson Ventilating Co. 
Rollway Bearing Company 
Rutherford & Uptegraff 
Reliance Electric & Eng. Co. 
Rowan Controller Company 


The Sharples Specialty Co. 
Square D Company 





pe 
General view of lron and Steel Exposition 


arts. The interest shown by both the exhibitors and 
the visitors was remarkable. Many manufacturers 
expressing themselves as being highly pleased with 
the reception accorded them by the steel mill execu- 
tives and their assistants. 


This exposition was by far the greatest effort on 
the part of the Manufacturers and the steel industry 
to co-operate in each other’s history. A complete list 
of exhibitors is as follows: 


Benjamin Electric Mfg. Co. 
W. A. Bittner Company 
Bussman Manufacturing Co. 
Bacharach Industrial Instru- 
ment Co. 
Carbo Oxygen Company 
Central Electric Company 
Chicago Fuse & Mfg. Co. 
Chicago Pneumatic Tool Co. 
Corliss Carbon Company 
Crocker Wheeler Company 
Crouse Hinds Company 


Alfred Box & Company 
Allen Bradley Company 
Alliance Machine Company 
Allis Chalmers Mfg. Co. 
Appleton Electric Company 
The Andresen Company 
Automatic Reclosing Circuit 
Breaker Company 

American Engineering Co. 


Earl B. Beach Company 
Baker R & L Company 
Bartlett Hayward Company 





Homestead Valve Mfg. Co 
Homer Commutator Company 


Iron City Electric Company 


Jos. Jacques 


Johns Manville Company, Inc. 


Keystone Lubricating Co 
H. Kleinhans Company 
Lakewood Engineering Co. 
J. Frank Lanning Co. 


Laughlin & Barney Machy. Co. 


Midwest Air Filter Company 
Moloney Electric Company 
Monitor Controller Company 


Morgan Engineering Company 
Mutual Electric & Machine Co. 
Mutual Foundry & Mach. Co. 


W. A. McCombs Company 
McGraw-Hill Company 
C. H. McCullough Eng. Co 


National Carbon Company 
National Electric Mfg. Co. 


SKF Industries, Inc. 

Standard Underground Cable 
Company 

Stroh Steel Hardening Process 
Company 

The Superheater Company 

Shepard Electric Crane & 
Hoist Co 

Wm. Swindell & Company 


Thermoid Rubber Company 
Thomas Fiexible Coupling Co. 
Tool Steel Gear & Pinion Co. 
Trumbull Electric Mfg. Co. 
Thompson Electric Co. 


Union Electric Company 
U. S. Graphite Company 
V. V. Fittings Company 
Vulcan Soot Cleaner Company 


Western Electric Company 
Westinghouse Elec. & Mfg. Co 
Westinghouse Lamp Company 
West Penn Power Company 
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General views Iron and Steel Exposition. 
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TECHNICAL SESSIONS 
The technical sessions were the best attended in 
the history of the Association of Iron and Steel Elec- 
trical Engineers. 
The program was as follows: 


MON DAY—10:00 A. M. 
Blue Room — William Penn Hotel. 
R. S. Shoemaker, President — Presiding Officer. 
Address of Welcome—By R. S. Shoemaker. 
Address of Welcome—Mayor W. A. Magee. 
Report of Secretary—F. W. Cramer. 
Report of Standardization Committee—F. W. Cramer. 
Report of Electrical Development Committee—E. S. 
Jefferies. 
Report of Safety Committee—Walter Greenwood. 
Report of Special Bearings Committee—D. M. Petty. 
Report of Papers Committee—S. S. Wales. 
Report of Membership Committee—W. S. Hall. 
Report of Combustion Committee—G. R. McDermott. 
Report of Iron and Steel Exposition Committee — 
W. S. Hall. 
Report of Banquet Committee—A. J. Standing. 
Report cf General Arrangements Committee—A. C. 


Cummins. 
Report of Finance Committee—R. B. Gerhardt. 
Report of Electric Furnace Committee — George H. 
Schaeffer. 


TUESDAY—9:30 A. M. 
Duquesne Garden. 
John C. Reed, Past President — Presiding Officer. 
Adjustable Speed Sets for Rolling Mills—By L. A. 
Umansky, General Electric Company, Schenectady, 
me 
11:00 A. M. 
Combustion Control — By E. G. Bailey, Bailey Meter 
Company, Cleveland, Ohio. 


WEDNESDAY—9:30 A. M. 
ELECTRIC HEATING FURNACE DAY. 
Geo. H. Schaeffer, Second Vice President—Presiding Officer. 
Medium and Low Temperature Applications — By 
E. A. Hurme, Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa. 


10:00 A. M. 
Medium Temperature Furnace Installations — By C. 
F. Cone, The Hagen Corporation, Pittsburgh, Pa. 
10:30 A. M. 


Electric Melting Furnaces—By J. A. Seede, General 
Electric Company, Schenectady, N. Y. 


11:00 A. M. 


Electric Heating with Special Reference to Central 
Stations—By E. D. Sibley, Metropolitan Edison 
Company, Reading, Pa. 

11:30 A. M. 


Electric Furnace Installations at the Van Dorn Iron 
Works—By R. S. Sawdey, Van Dorn Iron Works, 
Cleveland, Ohio. 


THURSDAY—9:30 A.M. 
A. C. Cummins, First Vice President—Presiding Officer. 
Developments in Electric Repair Shop Practice — By 
A. C. Cummins, Carnegie Steel Company, Du- 


quesne, Pa. 
10:30 A. M. 


Crane Hoists Limit Devices—By Walter Greenwood, 
Carnegie Steel Company, Youngstown, Ohio. 
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11:00 A. M. 

The Slagging Producer in Steel Works — By H. K. 
Huessener, American Heat Economy Bureau, 
Pittsburgh, Pa. 

12:00 A. M. 
Machine Tools and Their Auxiliaries — By John F. 


Kelly, A. l. & S. E. E., Pittsburgh, Pa. 


FRIDAY—9:30 A. M. 
CENTRAL STATION DAY 
S. S. Wales, Director — Presiding Officer. 

The Steel Industry and the Electric Utilities — By 
Merrill Skinner, Duquesne Light Company, Pitts 
burgh, Pa., and F. D. Mahoney, West Penn Power 
Company, Pittsburgh, Pa. 

Power in the Iron and Steel Industry in America — 
By Barton R. Shover, Oliver Bldg., Pittsburgh, Pa. 


BANQUET 
THURSDAY EVENING, SEPTEMBER 18, 1924 
WILLIAM PENN HOTEL 

The Nineteenth Annual Dinner commemorating 
the thirtieth anniversary of the application of electric 
motors for use in the manufacture of iron and steel was 
by far the greatest gathering in the history of the 
Association. 

Over 750 members and guests attended this din- 
ner and the remarks of the honored guests were en- 
joyed by all. 

The guests of honor were as follows: 

Taylor Allderdice, President, 

Tube Company. 


F. B. Bell, President, Edgewater Steel Co. 

E. J. Buffington, President, Illinois Steel Co. 

L. H. Burnett, Vice President, Carnegie Steel 
Company. 

H. P. Davis, Vice President, Westinghouse 
Electric & Manufacturing Company. 

W. G. Clyde, Vice President, Carnegie Steel 
Company. 

A. N. Diehl, General Superintendent Carnegie 
Steel Company, Duquesne, Pa. 

A. C. Dinkey, President, Midvale Steel Com- 
pany. 

W. U. Follansbee, President, Follansbee Bros. 
Company. 

William A. Magee, Mayor, City of Pittsburgh. 

A. W. Thompson, President, Philadelphia Co. 

H. D. Williams, President, Carnegie Steel Co. 


One feature in connection with the banquet which 
is of particular interest to the Association’s member- 
ship was that one of our own members, Mr. L. H. 
Burnett, Vice President, Carnegie Steel Company, ac- 
cepted the responsibilities of Toastmaster, and to 
write that his remarks were enjoyed is putting it very, 
very mild. 

The guests who attended the banquet are as fol- 
lows: 

A. D. Adams, A. R. Anderson, A. L. Allewelt, J. Apple- 
ton, W. W. Adams, H. W. Allen, W. Anderson, S. M. Anson, 
guest of A. A. Anderson, Mrs. A. A. Anderson, P. E. Angle, 
F. A. Annett, Mr. Anderson, Walter Anderson. 


Mrs. B. J. Ballard, B. J. Ballard, W. H. Boyce, O. M. 
Bercaw, H. A. Buzby, J. S. Boyd, R. L. Brown, A. L. Bro- 
man, F. J. Burd, J. J. Booth, G. M. Baker, F. C. Barrington, 
Mrs. F. C. Barrington, F. Barnard, J. L. Barker, Mrs. J. L. 
Barker, Earl B. Beach Co., Mr. Becket, Mrs. Becket, B. W. 
Blair, B. Boak, Mrs. B. Boak, D. S. Boreland, L. R. Botsai, 
Mrs. L. R. Botsai, Mrs. F. Brittingham, F. Brittingham, W. 
D. Brown, A. K. Bushman, H. Butt, Miss Butler, W. H. 


Vice National 
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Burr, F. R. Burt, Orville Buys, D, C. Burroughs, Mrs. D. C. 
Burroughs. 

J. T. Cooper, W. A. Corrigan, R. A. Corrigan, P. H. Con- 
roy, V. A. Cronk, M. J. Conway, C. W. Chapelle, J. B. Crane, 
Mr. Conover, Fred Collins, T. Carroll, Thomas Carroll, Mrs. 
W. D. Cameron, W. D. Cameron, W. C. Candee, A. N. Cart- 
wright, G. R. Carroll, R. F. Chaffin, B. D. Christian, J. S. 
Charles, Mrs. W. P. Chandler, Jr., W. P. Chandler, Jr., Mrs. 
Wm. Cleworth, Wm. Cleworth, C. D. Clapper, T. M. Cluley, 
John Cooper, H. M. Cook, C. F. Corman, F. B. Crosby, R. F. 
Crump, Mrs. George H. Criss, George H. Criss, G. L. Crosby, 
Mrs. G. L. Crosby, Cutter Electric & Mfg. Co., Mrs. A. C. 
Cummins, H. F. Cole, Mrs. H. F. Cole, Mrs. J. D. Crawbuck, 
J. D. Crawbuck, Paul Caldwell, Mrs. Paul Caldwell, John 
Cooper, A. B. Coffman, A. M. MacCutcheon. 

E. Dowling, Mrs. R. B. Davenport, R. B. Davenport, 
Horace Dawson, Henry Davis, Mrs. C. C. Daly, C. C. Daly, 
D. L. Darnell, D. W. Dean, Mrs. A. W. Duncan, A. W. 
Duncan, Mrs. W. L. DeCoursey, W. L. DeCoursey, P. H. 
Diver, Mrs. James Donovan, James Donovan, Mrs. A. N. 
Diehl, A. C. Dyer, Mrs. A. C. Dyer. 

W. H. Evans, F. D. Egan, Mrs. F. D. Egan, R. H. Ellis, 
Louis Ellman, Fred Ellman, Mrs. O. Evans, Oliva Evans. 

FE. Friedlaender, Mrs. E. Friedlaender, J. N. Forker, Mrs. 
J. N. Forker, H. C. Fetherling, H. J. Fisher, J. B. Flock, Mrs. 
J. B. Flock, Mr. Ferguson, Gordon Fox, Mrs. Gordon Fox, 
H. C. Fairbanks, N. E. Falkenstein, Mrs. W. E. Falkenstein, 
W. E. Falkenstein, F. R. Fishback, A. J. Freyn, Mr. Fish, T. 
J. Fleisher, C. J. Frisbee, Mrs. R. J. Feuchter, R. J. Feuchter, 
Walter Flanagan, Mrs. Walter Flanagan. 

J. E. Graf, T. C. Gerwig, Thomas R. McGinnis, L. W. 
Gumm, Mrs. L. W. Gumm, L. H. Gaylord, Mrs. E. J. Gove, 
E. J. Gove, T. R. Grant, D. Galusha, J. M. Graves, Mrs. J. 
M. Graves, D. Geeseman, Mrs. D. Geeseman, Mrs. G. I. Gil- 
son, G. I. Gilson, H. S. Gland, Walter Greenwood, Mrs. Wal- 
ter Greenwood, Miss Greenwood, J. G. Griffith. 

Mrs. E. A. Hurme, E. A. Hurme, G. W. Hall, Walter 
Hass, C. W. Hickle, W. T. Holmes, Mrs. W. T. Holmes, 
A. G. Hoffman, Mrs. A. G. Hoffman, E. L. Hough, Mrs. E. 
L. Hough, Henry Harris, W. O. Hern, Henry G. Hopkins, 
Mrs. Henry G. Hopkins, Mrs. J. D. Hiles, D. Hall, Ed. 
Harry, E. A. Harrar, R. Harry, B. T. Hare, L. W. Heller, 
R. E. Hellman, Mrs. R. E. Hellman, L. J. Hess, J. D. Hiles, 
Jr., A. B. Holcomb, Mrs, A. B. Holcomb, A. B. Holcomb 
guest, A. B. Holcomb guest, Ludwig Hommel, A. F. Hovey, 
F. O. Hoyt, Mrs. C. H. Hunt, C. H. Hunt, J. E. N. Hume, 
H. M. Hitchcock, R. O. Herbig. 

J. M. Ireland, Mrs. J. M. Ireland. 

H. J. Jefferson, F. W. Jessop, Mrs. F. W. Jessop, Mrs. J. 
A. Jackson, J. A, Jackson, S. Jefferies, Jos. Jelley, R. T. 
Johnson, R. T. Johnson guest, R. T. Johnson guest, R. T. 
Johnson guest, Catherine Jones, P. S. Jones, Mrs. P. S. Jones, 
E. W. Judy, Mrs. E. W. Judy, Mrs. E. S. Jefferies, E. S. 
Jefferies, W. W. Jackson. 

Mrs. J. F. Kelly, Mrs. E. E. Knox, E. E. Knox, W. C. 
McKibben, Mrs. W. C. McKibben, Owen Kraft, G. W. 
Knight, Mr. Kaylor, Mrs. F. H. Kittredge, F. H. Kittredge, 
R. H. Keil, D. J. Kendall, A. F. Kenyon, W. C. Kennedy, L. 
J. Kerlin, W. G. Kiefer, Mrs. W. G. Kiefer. 

J. Ralph Lewis, J. R. Lewis guest, Mrs. J. Ralph Lewis, 
Mrs. J. R. Lewis guest, E. F. J. Lindberg, Mrs. Saul Lavine, 
Saul Lavine, E. S. Lancester, Mrs. E. S. Lancester, H. O. 
Lewis, R. E. Lewis, J. V. Long, Mrs. J. V. Long, Lakewood 
Engineering Co., W. F. Lewis, J. M. Lenhart, H. A. Lewis, 
H. N. Lucas, J. R. Lewis, Mrs. J. R. Lewis, J. R. Longa- 
baugh, R. M. Leech, George Little, Mrs. George Little, T. B. 
Little, William Lintern, Mrs. William Lintern, Mrs. F. E. 
Leahy, F. E. Leahy. 

Mrs. J. J. Maloney, J. J. Maloney, George McFeaters, Mrs. 
George McFeaters, Mrs. J. M. Moore, Mrs. H. M. McLain, 
O. H. Meineke, Miss .McIntyre, Mrs. T. P. McGinnis, C. T. 
Moyer, Henry Molz, Mrs. Henry Molz, Mr. Meharg, C. J. 
Mundo, Mrs. C. J. Mundo, Miss Mann, T. D. Montgomery, 
Mrs. R. L. McIntosh, Mr. McDermott, R. McIntosh, Mrs. 
Meksel, Mr. Meksel, Mr. McGrail, Mrs. McGrail, W. I. 
Moore, R. A. McCarthy, H. E. McCoy, Mrs. H. E. McCoy, 
F. D. Martin, Frank McWilliams, J. H. McLaurin, W. S. 
Michael, H. S. Michael, J. S. Murray, Mrs. J. S. Murray, C. 
J. Moloney, C. A. Magee, Jos. McKinley, Walter- McClel- 
land, Mrs. Walter McClelland, Mrs. E. H. McGuirk, C. Mc- 
Cullough, John Matthewson, Mrs. John Matthewson, Norma 
Matthewson, J. G. McNeely, Mrs. J. G. McNeely, L. Mor- 
ron, T. C. McDermott, Mrs. T. C. McDermott, R. A. Mac- 
Gregor. 
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C. C. Norstrum, H. G. Nichols, Mrs. S. G. Norton, Na- 
tional Carbon Co., National Carbon Co. guests. 

E. C. Otto, J. A. Oartel, J. H. Overpeck, Mrs. J. H. Over- 
peck, Mr. Owen. 

C. W. Post, A. G. Pierce, F. D. Paulin, E. L., 
George Pfeffer, J. B. Price, Charles Proudfoot, L. I. Play- 
fair, A. G. Place, J. T. Peden, Mrs. J. T. Peden, C. F. Pitti- 
man, F. S. Paxson, W. B. Pierce, W. H.. Purcell, C. F. 
Pittman. 

Mrs. G. W. Quentin, G. W. Quentin. 

Lillian Ryon, J. S. Rowan, George W. Richardson, E. C. 
Ryan, A. W. Ramsey, Miss Helen Robinson, M. S, Robinson, 
H. S. Robinson, R. Rainsford, Mrs. A. W. Robertson, A. W. 
Robertson, A. L. Reichert, Mrs. A. L. Reichert, J. S. Roman, 
R. H. Roughen, Mrs. R. H. Roughen, Mrs. H. E. Ransford, 
H. E. Ransford, L. A. Roberts, F. J. Russell, Julian Roe, S. 
Russell, Jr., L. R. Rankin, Mrs. L. R. Rankin, Mrs. H. S. 
Richardson, H. S. Richardson, R. B. Rairigh, James A. Riles, 
Mrs. James A. Riles. 

S. B. Shrontz, O. V. Schaum, Mrs. W. L. Springle, W. L. 
Springle, B. G. Street, Mrs. W. T. Snyder, W. T. Snyder, V 
K. Stalford, A. J. Sorem, M. E. Skinner, Mrs. M. E. Skinner, 
Mrs. H. E. Slack, H. E. Slack, C. A. Swartz, Mrs. C. A. 
Swartz, R. J. Schutte, Mrs. R. J. Schutte, H. Y. Stuckey, G. 
E. Stoltz, E. S. Simkine, Don Spackman, H. S. Stockdale, A. 
C. W. Smith, A. A. Stewart, Mrs, A. A. Stewart, G. E. Stack, 
A. W. Soderberg, J. C. Snyder, D. K. Starbuck, S. R. Shepard, 
G. Sutherland, A. H. Swartz, E. C. Stone, Mrs, E. C. Stone, 
Fred Schnure, R. R. Stone, Mrs. R. R. Stone, C. A. Stover, 
Mrs. C. A. Stover. 

Mr. Thompson, Mrs, Thompson, F. A. Tremellen, Mrs. F. 
A. Tremellen, W. B. Trainer, P. G. Tweed, T. D. Tindle, C. 
D. Taylor, C. D. Taylor guest, R. E. Thomas, Mrs. A. J. 
Thompson, A. J. Thompson. 


Pittinger, 


D. J. Underwood, E. L. Upp, Mrs. E. L. Upp, L. A. 
Umansky. 
Alma Voelkers, E. P. VanKirk, Mrs. E. P. VanKirk, 


R. Voorhees, Mrs. R. Voorhees. 

F. A. Wiley, Miss Leile Wiley, J. H. Wagner, Mrs. W. 
H. Warren, W. H. Warren, W. B. Wallis, R. H. Wright, W. 
F. Wettengel, E. M. Wise, G. P. Wilson, M. A. Watterson, 
Miss M. G. Woodside, F. H. Woodhull, K. G. White, R. O. 
Wertz, M. B. Wilson, Mrs. M. B. Wilson, J. D. Wright, Mrs. 
H. G. Weeks, H. G. Weeks, R. G. Widdows, Mrs. R. G. Wid- 
dows, A. J. Whitcomb, F. C. Watson, Mrs. F. C. Watson, R. 
O. Watson, Mrs. R. O. Watson. 


F. C. Young, E. H. Younglove. 
About 150 additional guests also attended, but reg- 
istered too late to appear in the seating list. 
LADIES ENTERTAINMENT 


The members of the Pittsburgh Section are to be 
congratulated upon the wonderful program which 
was arranged for the visiting ladies. 








The program was as follows: 
MONDAY, SEPTEMBER 15th. 
8:00 A. M.—Registration at Wm. Penn Hotel (Lob- 
by). 
2:30 P. M.—Cards—Blue Room of Wm. Penn Hotel. 
6:00 P. M.—Dinner at Nixon Restaurant. 
8:30 P. M.—Dance at Ball Room of Wm. Penn Hotel 
(17th Floor). 





$a IRON AND STEEL ENGINEER 


TUESDAY, SEPTEMBER 16th. 


11:00 A. M.—Guests of Westinghouse Electric & 
Mfg. Company at Pittsburgh Country Club. 


6:00 P. M-- 


Dinner at Venice Restaurant. 











WEDNESDAY, SEPTEMBER I/7th. 

11:00 A. M.—Guests of Duquesne Light Company 
and West Penn Power Company at Shanopins 
Country Club Views. 

8:15 P. M.—Theatre Party. 











THURSDAY, SEPTEMBER 18th. 


11:00 A. M.—Visit to Plant of H. J. Heinz Company 
(Home of 57 Varieties). 

6:30 P. M.—Concert in Reception Room of Wm. Penn 
Hotel. 

7:00 P. M.—Nineteenth Annual Banquet commemo- 
rating the thirtieth anniversary of the adoption of 
electric motors for use in the manufacture of iron 
and steel.—Wnm. Penn Hotel. 

10:30 P. M.—Grand Ball. 


ELECTION OF OFFICERS 


The tellers, Mr. George Richardson, Walter Green- 
wood, A. C. Duncan, reported the count of the ballots 
cast in the election for officers for the ensuing year. 
The results were as follows: 

President—A. C. Cummins, Electrical Superintend- 
ent, Carnegie Steel Company, Duquesne, Pa. 

First Vice President—Mr. George H. Schaeffer, 
Electrical Engineer, Carpenter Steel Company, Read- 
ing, Pa. 

Second Vice President — S. S. Wales, Electrical 
Engineer, Carnegie Steel Company, Pittsburgh, Pa. 

Secretary—F. W. Cramer, Assistant Electrical 
Superintendent, Bethlehem Steel Company, Johns- 
town, Pa. 

Treasurer, James Farrington, Electrical Superin- 
tendent, Wheeling Steel Corporation, Steubenville, 
Ohio. 








Directors 


G. R. McDermott, Asst. Chief Engineer, Illinois 
Steel Co., Chicago, III. 

W. S. Hall, Electric Engineer, Illinois Steel Com- 
pany, Chicago, Ill. 

C. B. Skelly, Electrical Superintendent, American 
Steel & Wire Company, Cleveland, Ohio. 

A. J. Standing, Electrical Superintendent, Bethle- 
hem Steel Company, Saucon Plant, Bethlehem, Pa. 

J. E. Harrell, Assistant Chief Electrician, Fairfield 
Works, Tennessee Coal, Iron & Railroad Company, 
Fairfield, Ala. 


Committees for Nineteenth Annual Convention. 


General Arrangements — A. C. Cummins, Chair- 
man; A. C. Dyer, J. R. Doyle, R. B. Gerhardt, A. F. 
Jones and G. W. Quentin. 

Registration Committee—Geo. H. Schaeffer, Chair- 
man; E. A. Hurme, J. H. Albrecht, J. J. Bangert, T. 
B. Little, W. H. Williams, J. M. Ireland, T. B. Moffatt, 
W. P. Chandler, W. S. Hall, Paul Jones, F. W. Cra- 
mer, A. G. Pierce, E. S. Jefferies, R. H. Rhoades, R. E. 
Lewis, F. D. Egan and F. E. Leahy. 

Banquet Committee—A. J. Standing, Chairman; 
J. F. Kelly, L. O. Morrow, W. H. Williams, H. E. 
Davis, J. J. Booth, A. R. Lintern, Paul Caldwell, W. 
B. Connally, W. H. Burr, E. A. Hurme and A. C. 


Dyer. 

Inspection Trip — James Farrington, Chairman; 
A. W. Duncan and J. J. Booth. 

Ladies’ Committee — Mrs. E. S. Jefferies, Chair- 


man; Mrs. W. P. Chandler, Mrs. R. S. Shoemaker, 
Mrs. E. Friedlaender, Mrs. Frank Kittredge, Mrs. 
Ralph Watson, Mrs. A. J. Standing, Mrs. B. W. Gil- 
son, Mrs. Grant Armor, Mrs. Richard Schutte, Mrs. 
A. C. Cummins, Mrs. Paul Caldwel], Mrs. W. D. Cam- 
eron, Mrs. F. E. Leahy, Mrs. E. A. Hurme, Mrs. H. 
C. Mosley, Mrs. A. G. Place, Mrs. G. W. Quentin and 
Mrs. M. E. Skinner. 


Monday Night’s Entertainment — A. J. Standing, 
Chairman; Mrs. J. M. Ireland, E. A. Hurme, Saul La- 
vine, H. Lee Reynolds, A. C. Cummins, E. W. Harry, 
T. J. Fleischer, A. H. Bergendahl, E. Friedlaender, 
George Gadsby, F. E. Leahy, R. L. McIntosh, C. J. 
Maloney, E. Swift Newton, E. S. Stickle, J. R. Lewis, 
J. J. McQuillen, R. M. Hussey, B. J. Ballard, George 
Criss, Ludwig Hommel, M. E. Skinner, A. C. Duncan, 
W. S. Hall, Gordon Fox and R. G. Widdows. 


Railroad Committee—John R. Doyle. 


Iron and Steel Exposition — John F. Kelly, Chair- 
man; A. R. Lintern, Floor Manager, and A. C. Cum- 
mins, Power. 


Corrections September Issue 


Booths Nos. 66 and 67 at the exposition contained 
various models of Morgan Engineering Company spe- 
cial cranes, and in addition had the new Morgan 
Wackerly limit stop on display. This stop was con- 
nected up to a motor and practical working demon- 
strations of same were made. In addition to this, dif- 
ferent types of crane controllers were also exhibited. 
This display was in charge of J. J. McQuillen, Pitts- 
burgh representative; John Kloos, of the service de- 
partment; R. C. Voorhies, of the electrical department, 
and F. H. Barnard from the sales department. 
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IRON AND STEEL ENGINEER 


Electrification of Tata Iron Works at 
Jamshedpur, India’ 


By S. GHOSH} 


to The Tata Iron & Steel Company. Of the numerous 


| propose first of all to tell you something in regard 


industrial enterprises on which Mr. Tata had em- 
barked, the manufacture of iron and steel was one and 
by no means the least important. 


In 1875 Mr. Tata began exploring in order to find 
suitable raw materials located in close enough proximity 
to each other to make the venture an economical success. 
It is unnecessary to detail too minutely all the preliminary 
work that was done. but it is sufficient to say that after 
having consulted many experts in other countries, and 
after having spent considerable sums of money on ex- 
ploration work, the venture was so far advanced in 1907, 
and the results were so satisfactory, that it was decided 














Mr. S. GHosH ; 
Electrical Engineer, Tata Iron & Steel Co., Jamshedpur, India. 


to form a company, and begin the manufacture of iron 
and steel. Unfortunately, before all of the spade work 
had been finished, Mr. Tata died, (a photograph of his 
statue is shown in Fig. 1), but his sons, having followed 
closely all of his investigations, and having the courage of 
their father, carried out his program without interruption. 


*This paper is presented for our memberships considera- 
tion as it represents foreign electrical practices. 

tAssoc. M. S. T., M. I. E. E., A. M. I. Mech. E. M. Amer. 
I. E. E., Active Mem. A. I. & S. E. E. and M. I. E. (Ind.), 
Chief Electrical Engineer, and A. K. Sen, Graduate, I. E. 
E. Electrician. 


In 1907 they formed a joint stock company with a 
strong and influential board, inviting the public to sub- 
scribe the necessary capital. The company was named 
“The Tata Iron & Steel Company, Ltd.,” and was formed 
for the purpose of creating in India blast furnaces, steel 
furnaces, rolling mills, coke ovens and their accessories 














FIG.@1.—Photograph of the statue of late 
Mr. J. N. Tata, the founder of the Tata 
Iron & Steel Company. 


necessary for the manufacture of pig iron and steel in 
its various forms. At present, about 1 per cent of the 
whole of the world’s product of steel ingots, which is 
about 50,000,000 tons per year, is produced by The Tata 
Iron & Steel Company, Ltd. 


The steel which is manufactured by this company 1s 
chiefly used in the making of rails, cars, buildings, bridges, 
etc. A very great quantity and variety of equipment 
is required to produce this vast tonnage. The man- 

















FIG. 2.—The sulphuric acid plant of the Tata Iron & 
Steel Company. 
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agement of the Tata Iron & Steel Company has been 
quick to realize the advantages of electric drive. Some 
of the advantages are, ease of control, increased safety, 
increased production and economy; therefore, electric 
drive is now applied to most machinery used in the 
production of steel. The steel industry represents 
one of the largest fields for the endeavors of electrical 

















FIG. 3—The Wilputte coke ovens of the Tata Iron & 
Steel Company. 


engineers. More electric power is being used in the 
production of steel than in that of any other com- 
modity. 


To reduce the ores to pig iron, a large quantity 
of coke is required, hence the steel company having 
to meet this- vast demand, have installed some of the 
biggest and most up-to-date plants for producing coke 
and other by-products of coal. The coke plant con- 
sists of 180 Kopper non-recovery coke ovens and a 
battery of 50 Kopper’s by-product coke ovens which 
produces coal tar, sulphate of ammonia and gas, be- 
sides coke. There is also a Simon Carve sulphuric 
acid plant for manufacturing sulphuric acid for con- 

















FIG. 4—New blast furnaces of the Tata Iron & Steel 
Company. 


verting the ammoniacal liquor into sulphate of am- 
monia (Fig. 2). In addition to the above, three bat- 
teries of 50 ovens each of the Wilputte type are also 
in operation at present in connection with the new 
extensions to the works. 


In handling this great amount of coal from the 
wagon to the finished coke, there is a large equip- 
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ment of electrical machinery which is both labor- 
saving as well as efficient in its control, a brief des- 
cription of which will not be out of place. In the Wil- 
putte Coke Ovens, as shown in Fig. 3, the coal is 
delivered through a hopper to a belt conveyor system 
worked by electric motors and conveyed to the break- 
er mill. Here, foreign material in the coal, such as 














FIG. 5.—Pri:nitive type of blast furnace. 


iron, is separated by the magnetic separator. The 
coal is now dumped into bins electrically from which 
it goes to the pulverizer, which is driven by a 3000-volt 
induction motor. The pulverized coal is now dumped 
in a large bin by another electrically driven belt con- 
veying system. The ovens are charged by a charging 
lorry which is hauled up and down the whole plant 














FIG. 6.—Discharge side of the steel furnaces of the Tata 
Iron & Steel Company. 


electrically. The contents of the ovens, both before 
and after carbonization, are levelled and cleared re- 
spectively by an electrically operated coke pusher 
equipment. 


Volatile gases, tar, etc., are again controlled by a 


time operated electric motor, placed in a suitable loca- 
tion in the gas mains, 
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The supply of gas and air to the ovens in proper 
sequence is controlled by a clock-operated, and per- 
fectly automatic, electrical control system. To sepa- 
rate the tar, there is another electrically driven pump- 
ing equipment. For safety in operation, there are sev- 
eral push button control stations at various points 














FIG. 7.—Duplex and steel plant of the Tata Iron & 
Steel Company. 


for the conveyor system. So that from the foregoing 
you will see how electricity has entered in the manu- 
facture of the fuel for the blast furnace plant. 


This plant consist of five blast furnaces. Out of 
these, three are of 300 ton capacity and two of 500 
ton capacity each. 


In the operation of the new blast furnaces, shown 
in Fig. 4, of the Tata Iron & Steel Company, practi- 
cally every process, such as the controlling of the 
bells and the driving of the pumps, is also accom- 
plished most efficiently by the use of electricity. The 
limestone, coke and other raw materials necessary in 
the production of the pig iron, which are brought to 
this plant, are lifted to the blast furnace by an elec- 

















FIG. 8—Blower house for Bessemer con- > 
verters of the Tata Iron & Steel Co. 


trically operated skip hoist. 
furnace is shown in Fig. 5. 


A primitive type of blast 


From the blast furnace, the molten metal is taken 


to large storage vessels, known as mixers, and here 
the metal is stored until required by the open hearth 
furnaces or Bessemer converters, as shown in Fig. 6 
and Fig. 7. These mixers are rotated into position for 
pouring by electricity. The steel works plant consists 
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of one 300 ton furnace, called the mixer, and seven sta- 
tionary open hearth furnaces. Out of these, four are 
of about 50 ton and three of 70 ton capacity each, per 
heat. In the extensions to the steel works there are 
two 25 ton Bessemer converters and two 200 ton tilt- 
ing furnaces. together with a 1200 ton mixer. 











FIG. 9.—Platform side of the steel furnaces of the 


Tata lron & Steel ( ompany. 


In addition to these a six ton electric furnace is 
also in course of erection. 

Fig. 8 shows the blower house equipment for 
Bessemer converter. This blower is driven by a mill 
type induction motor of 3600 hp., 750 rpm. and 3000 
volts. A ladle into which the charge is poured is 
taken to the open hearth furnace or Bessemer con- 
verter by electric power, and its contents are poured 
into the furnace by an electric crane. Scrap iron and 
ore or limestone, which are added to the charge in the 
open hearth furnace, are placed in iron boxes; these 
boxes are seized by an electrically operated charging 








FIG. 10.—Electrically driven ingot bogie of the Tata 
Iron & Steel Company. 


machine, which, thrusting them into the furnace, 
empties its contents and withdraws the box; the ar- 
rangement is shown in Fig. 9. Electric power is used 


also to pour the molten metal from the 200 ton open 
hearth furnace into ladle, which is moved by a 150 
ton electric crane to the pouring floor, where the 
molten metal is cast into ingots. 
is partially solidified, an electrically driven stripper 


As soon as the metal 
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removes the moulds from the ingots. Electrically 
operated hands, called soaking pit tongs, place these 
ingots in the heating furnace while they are still at 
a high temperature. The soaking pit crane delivers 
the hot ingots to an electrically operated tilting bogie 
which places them on an electrically driven roll table, 











FIG. 11.—11,000 and 12,000 reciprocating steam engines 
at the old blooming mill of the Tata Iron & Steel Co. 


which in turn carries the ingots in a proper position 
for entering the mills as shown in Fig. 10. 


A great many of the present steel plants were put 
in operation before suitable electrical apparatus had 
been developed for their use. The main rolls are 
driven by large reciprocating steam engines which 
are often non-condensing. The original plant of the 
40-in. blooming mill and 28-in. rail mill in the Tata 
Iron & Steel Company, which is also driven by large 
reciprocating steam engines of 11,000 and 12,000 hp. 
respectively, is shown in Fig. 11. These steam en- 
gines would be considered very wasteful at the present 
time but were the best apparatus obtainable when 
originally installed. 


In 1905 motors were first applied in rolling mill 


drives. The original installation was made at the 




















FIG. 12.—1,500 hp. Westinghouse d.c. motor 
of the Edgar Thomson Works. 


Edgar Thomson Works, Bethlehem, U. S. A., consisting 
of two 1500-hp. Westinghouse d.c. motors connected to 
the main rolls of a light rail mill. One of these motors 
is shown in Fig. 12. Power for their operation was 
supplied by engine driven d.c. generators in the power 
house. These motors were non-reversing. At one 
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time it was believed by many engineers that reversing 
motors could not be designed to meet this condition. 
Later developments have proved that these fears were 
groundless. 

In 1907 the Westinghouse Company furnished an 
8,000 hp. reversing mill drive to the Illinois Steel Com- 

















FIG. 13.—8,000 hp. reversing ~ull drive mo- 
tor of the Illinois Steel Company. 


pany, as shown in Fig. 13. This drive was to operate 
a 30-in. Universal plate mill at the South Chicago 
plant of the Illinois Steel Company. This was the first 
reversing mill drive in the United States and the sec- 
ond in the World. This equipment also was successful 
and is still giving good service. , 

The success of these two installations proved that 
electrical apparatus was both dependable and efficient. 
Progress was very rapid from this time. Within the 
last 20 years electric drive has been applied in almost 
every operation in steel plants. 


When steel plants first started to electrify, the gen- 
erating units which they used were of small capacity 
and were usually engine driven. The increasing use 
of electrical apparatus in the mills has made it neces- 
sary to greatly enlarge the generating stations. The 
power plant has now become a very important part of 
the entire plant and demands a great deal of attention 
of the engineering forces of the plant. 





FIG. 14.—Interior of the new power station of the Tata 
Iron & Steel Company. 


The present trend is toward the use of steam tur- 
bine driven generators in power houses. The new 
power plant of the Tata Iron & Steel Company, con- 
sisting of two 10,000 and one 5,000 kw. turbo alter- 
nators supplied by the General Electric Company, 
America, is shown in Fig. 14. Fig. 15 shows the in- 
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terior of the old power plant. The total capacity of 
both the old and new power stations of the Tata Iron 
& Steel Company is 37,700 kw. 


The boilers of the Tata Iron & Steel Company 
shown in Fig. 16 are equipped to burn either blast fur- 








FIG. 15.—Interior of the old power plant 
of the Tata Iron & Steel Company. 


nace gas or coal. Large turbine units have a very low 
water rate, but steel mill men are inclined to use small 
units. This is because continuity of service is of 
greater importance than economy in operation. They 
therefore use a number of small units so that the 
loss of one unit would not cripple the entire plant. 
With this system the spare units are smaller. The 
turbo generators now used in the Tata Iron & Steel 
Company range from 1,000 to 10,000 kw. 


One of the chief advantages of the electric drive 
in the Tata Iron & Steel Company lies in the fact 
that the power is generated in one power plant and 
transmitted over a wide territory with small losses. 
Steam would be made much more economical if the 
boilers could be located together, but the losses in 
transmission would more than offset any saving re- 
sulting from a centralized boiled plant. The peak 
loads of various mills overlap, and a much better load 
factor is obtained than if individual power stations 











FIG. 16.—The boiler house of the Tata Iron & Steel Co. 


The total boiler capacity is, therefore, 


The General Electric Company of America fur- 


nished one 5,600 hp. mill drive, capable of developing 
momentary peaks of 22,000 hp. at 50 rpm., to the Tata 
Iron & Steel Company. This motor is shown in Fig. 
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17. This drive is to operate the 40-in. blooming mill 
at the new steel works. It came into operation on the 
first of November, 1923, as an important feature in the 
greater extensions of this company, which, when com- 
plete, would take its place as one of the large steel 
producing works in the world. This mill is of the 
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FIG. 17.—Interior of the new blooming mill motor house 
5,600 hp., d.c. motor. The flywheel set in background 
is 4,000 hp. induction motor direct coupled to three 
2,000 kw., d.c. generators. 
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Mackintosh Hemphill type, with a productive capacity 
of 1,000 to 1,400 tons per diem, and is undoubtedly the 
biggest of its kind in Asia, as also an entirely new 
type of machinery. It will roll at once steel ingots 
into slabs for plate mill, blooms for rails, structural 
shapes, billets and roughed-out blanks for 20-in. and 
24-in. beams. 


A motor generator set which generates d.c. current 
for the main motor of the mill, is provided with a 50- 
ton flywheel. This flywheel, which is 14 ft. 6 in. dia., 
and runs at 375 rpm., is made up of three pieces — 
two solid steel discs with an annular ring forming the 
rim. The discs are each made in one piece, and, on 
account of their large diameter, special arrangements 











FIG. 18.— Blooming and rail mill motor 
house switchboard of the Tata Iron & 
Steel Company. 


had to be made for their transport from the jetties at 
Calcutta up to Jamshedpur. 


The flywheel motor generator set, as shown in 
background of Fig. 17, consists of three 2000 kw., d.c. 
generators, one 4000 hp. induction motor and one 
100,000 Ibs. flywheel, all mounted upon a common base. 
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‘The total we-ght of the motor generator set, including 
the flywheel, is approximately 487,000 Ibs. 


The control of this machine is essentially Illgner 
Ward Leonard system, by which the power input to 
the induction motor is equalized by means of the fly- 
wheel through the control of a slip regulator, and the 

















FIG. 19.—Slip regulator for the fly wheel 
motor generator set of the Tata Iron & 
Company. 


speed and direction of the main mill motor is regulated 
by controlling the fields of the d.c. machines. Sep- 
arate excitation is applied from a 250 volt exciter set 
for each of the motors and generators. The two motor 
fields are connected in series and three generator fields 
are also connected in series. The direction of rotation 
and the speed up to 55 rpm. on the mill motor 
is controlled by generator voltage. For speed above 
55 rpm. up to a maximum of 120 rpm. the control is 
by means of motor field. The sequence of operation 
of the magnetic contactors handling these fields is 
governed by a pilot motor driven master controller. 
The principal feature of this controller is its auto- 
matic regularity in the control of the operation of the 
field conductors, thereby giving a uniform rate of 

















FIG. 20.—Bar and billet mill of the Tata Iron & Steel Co. 


change in the speed of the mill, irrespective of the 
manipulation by the operator. 


The control equipment for the 4,000 hp. induction 
motor driving the flywheel set, consists of two triple 
pole oil circuit breakers, one of which is used for 
normal operation of the fiywheel motor generator set, 
and the other for plugging the induction motor in 
order to obtain a quick stop, and the operation is: from 
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a switch board of remote control system as shown in 
Fig. 18. The secondary control equipment for the in- 
duction motor consists of a liquid slip regulator shown 
in Fig. 19. This slip regulator is provided with a 
torque motor, the windings of which are connected to 
the secondaries of the series transformers located in 








FIG. 21.—Merchant mill of the Tata Iron & Steel Co. 
(/n course of construction.) 


the line leading to the primary circuit of the main in- 
duction-motor. The purpose of this torque motor is to 
adjust the position of the movable electrodes of the 
slip regulator so that the resistance of the secondary 
circuit of the induction motor driving the flywheel 
may be varied, and the speed of the set regulated so 
that an approximately constant input from the line 
to the induction motor will be maintained. As the 
load comes on, the speed of the set is decreased and 
the portion of the stored energy of the flywheel and 
the other rotating parts is transformed into useful 
work at the motor shaft. During light load, the fly- 





FIG. 22.—Plate mill of the Tata Iron & Steel Company. 


wheel is automatically accelerated and the rapidly 
fluctuating loads of the main mill motor are effective- 
ly prevented from reaching the incoming power line. 


In order that the induction motor may be plugged 
to stop the flywheel set quickly, additional iron grid 
resistance is provided. This additional resistance is 
connected in series with the liquid slip regulator, and 
is necessary in ordgr to limit the current which will 
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be drawn from the line when the induction motor is 
plugged. 

The whole of the rolling process from the ingots 
to the finished blooms or slabs is done electrically. 


The new rail mill of the Tata Iron & Steel Com- 
pany which will come into operation very soon, is fur- 














FIG. 23.—Main motor for plate mill of the Tata Iron & 
Steel Company. 


nished with a G. E. C. 3150 hp., 80 rpm. reversing mill 
motor capable of developing momentary peaks of 15,- 
500 hp. at 75 rpm. This reversing mill motor is ex- 
actly similar in design as in the 40-in reversing bloom- 
‘ing mill. 

The continuous sheet bar and billet mill, shown 
in Fig. 20, will reduce the blooms into sheet bars and 
billets for the sheet mill. In this mill there is a 2300 
hp., 375 rpm. mill type induction motor for the 24-in. 
mill and a 4,000 hp., 375 rpm. motor for the 18-in. 
mill. 

For the 12-in. merchant mill, shown in Fig. 21, the 
main drive is a 2500 hp. mill type induction motor of 
450/375/300 rpm., with a speed regulating set of 475 
kva., 500 rpm. and 3,000 volts, and for the 8-in. mer- 
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FIG. 24.—Interior view of the river pumps at Subernre- 
kha of the Tata Iron & Steel Company. 


chant mill, the main drive is a 600 hp., 550/500/350 
rpm. motor with a speed regulating set of 190 kva. 
and 750 rpm. 

The sheet mill will produce sheets to any widths 
up to 38 in. and of any thickness from in. to 1/100th 
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of an inch. The main drive is a 1500 hp., 250 rpm., 
3000 volts mill type induction motor. 


In the plate mill plates are produced from \% in. to 
1% in. thick in various widths up to 84 in. and various 
lengths up to 50 ft. The mill is driven by a 2,500 hp., 
200 rpm., 3000 volts m‘ll type induction motor. Figs. 
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FIG. 25.—Interior view of the town pumping station of 
the Tata Iron & Steel Company. 


22 and 23 show the plate mill and the main motor for 
this mill. 


The limit of application of electricity in the steel 
industry has not yet been reached. Improved process- 
es, new applications, and the ever increasing demands 
for more efficient operation will keep. the electrical 
engineers of this company always on the alert to meet 
new and exacting requirements. 


The supply of water for the works and also for the 
large population living in the adjacent area is made 
by pumping from the Subarnarekha River which is at 
a distance of two miles. There are five Sulzer high 
lift pumps, each of 4,000,000 gallons capacity per diem 
at a head of 170 ft. These are driven by 250 hp., 3000 
volts, 980 rpm. vertical type induction motors as 
shown in Fig. 24. 

The town is supplied with water filtered by the 
Jewel filter system, and the water is pumped from the 

















FIG. 26.— Central water reservoir of the 
Tata Iron & Steel Company. 


town pump house as shown in Fig. 25, to the central 
reservoir (Fig. 26), from where it is distributed. The 
town pumps are Sulzer’s horizontal type pumps of 
2,160,000 gallons per diem at a head of 205 ft., and are 
driven by induction motors of 145 hp. 
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The Tata Iron & Steel Company at present possess 
70 overhead electric cranes ranging from a capacity 
of three tons to 200 tons each. 


. 

The whole of the works has been supplied with 
electricity, and, wherever possible and convenient, 
motors are used. For example, in the foundry, ma- 

















FIG. 27.—D.c. town distribution station of 
the Tata Iron & Steel Company. 











FIG. 28.—Outdoor type transformer substa- 
tion of a.c. lighting system of the Tata 
Tron & Steel Company. 


chine shops, pattern maker’s shop, etc., there are mo- 
tors for blowers, planing machines, saws and other 
tool machines. Altogether there are 1300 motors in 
use in the whole plant now, ranging from % hp. to 


5600 hp. 


The lighting effect inside the works is carried out 
by means of about 7,000 lights. These consist of lights 
varying from 16 cp. to 1000 cp. 


IRON AND STEEL ENGINEER 


October, 1924 


Fig. 27 shows the d.c. distribution station, and Fig. 
28 the outdoor type transformer sub-station for a.c. 
lighting system in the town. These take care of about 
1,500 fans and 6,000 lights that are in use in the town. 


Fig. 29 shows one of the many towers carrying high 
tension feeders from_the power house to different parts 
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FIG. 29.—High tension junction tower of the 
Tata Iron & Steel Company. 

















FIG. 30.—High tension double rail mast of 
the Tata Iron & Steel Company. 


of the works and the subsidiaries. Fig. 30 shows a 
double rail mast for our transmission lines. The rails 
and cross arms of these masts were manufactured in 
our works at Jamshedpur. 


Before I close, I would like to thank those gentle- 
men, who contributed to the success of this paper, 
especially the general manager of the Tata Iron & 
Steel Company, Ltd. 
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IRON AND STEEL ENGINEER 


Pulverized Coal Used as Fuel in 





Sheet Mills 


By JOHN GLEW* 


gineer”” some comments appeared comparing the sub- 

ject of fuel economy of the present day with common 
practice of a decade ago. Time was when no record was 
kept as to amount of fuel necessary to produce the fin- 
ished material. This condition obtained when coal was 
comparatively cheap and did not play ‘the prominent 
part in production which it takes at present. As industry 
advances, however, new plants spring up increasing 
competition and this together with the ever increasing 
cost of fuels, makes it imperative for successful pro- 
ducers to get the most and best results out of the fuel 
used. 

Past experience has demonstrated that to get the larg- 
est returns from coal it is necessary to pulverize it and 
fire it properly mixed with air as a “mechanical gas”. 
This fact is accepted more and more by engineers and 
operators as is evidenced by the large number of pul- 
verized coal installations that have been made in the iron 
and steel industry in recent years. The reason for this 


|: one of the previous issues of the “Iron and Steel En- 


is not only that the maximum heat units can be recovered 





FIG. 1, 


when coal is fired in the powdered form, but also that 
coals which, by reason of their chemical or physical 
characteristics, are absolutely worthless as a commer- 
cial fuel in their present state can be successfully used 
for firing boilers, metallurgical and industrial furnaces 
when pulverized. 

It must not be assumed, however, that the coai which 
is cheapest in dollars and cents per ton is the most eco- 
nomical to use. Conditions in each plant must be studied 
and analyzed such as the product to be produced, the type 
of furnace and the grade of coal which will give the 
largest returns, both in quality and quantity of product, 
for the least cost per Btu. should be used. 

Other factors, such as furnace design, preheating 
of air for combustion, the size of the charge, the work- 


*Chief Electrician, Ashtabula Steel Sheet Company, Ash- 
tabula, Ohio. 





ing temperature, which latter is most important, all these 
influence the character of the coal which can be used and 
are important as regards fuel consumption. 

In sheet mill practice it has been found that where 
continuous type furnaces have been used results have 
been much more gratifying than when the batch type 
furnace is employed. With the pulverized coal fired con- 
tinuous annealing furnace results show that the fuel con- 
sumption is about one-half of that required in a hand 
fired type of like capacity ; also the quality of the annealed 
products are improved and the floor space required is 
considerably less. 

The continuous car type annealing furnace can be 
built in various sizes to accommodate 8, 10 or 12 cars and 
is of double chamber design, each chamber operating 
independently of the other. This arrangement is ad- 


visable so that in the event of one combustion chamber 
going out of service the other half is still operative. This 
furnace is usually underfired of the recuperative type and 
is adaptable to other fuels than pulverized coal, such as 
oil, natural gas, etc. 

Charging is a continuous operation over a given time 
and is usually accomplished by a floor crane, a dead ended 





FIG. 2. 


pulley and cables. Approximately the same charge is 
in the furnace at all times; for each car of finished 
material discharged, a car of raw material is put into 
the furnace. 

Powdered coal for firing the furnace is injected into 
the combustion chambers through suitable burners. The 
burners are fed by screw feeders which take the supply 
from the storage bin placed contiguous to the furnace. 
The powdered coal is transported from the pulverizing 
plant to the furnace bins by means of a Fuller-Kinyon 
conveying system which combines the mechanical action 
of a short high speed screw with the fluidizing properties 
of medium-pressure. compressed air to force the coal 
through a standard 5 in. pipe line to its destination. 
The bins are equipped with high level bin indicators 
electrically connected to signal lights which notify the 
operator when the bins are full. The whole system is 
operated by means of remote electrical and pneumatic 
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control so that the mill man can supply all the fuel to the 
various bins without leaving his station in the prepara- 
tion plant. 


To get the best results when using pulverized coal as 
a fuel both in annealing, sheet and pair, and boiler fur- 
naces, it is necessary to have properly designed fur- 
naces so that the fuel can be fully consumed before leav- 
ing the combustion chamber. Sufficient combustion 
space should be provided so that the gas velocities will 
be low, thus permitting the gases to expand to a point 
at which the fine ash will be deposited by gravity in the 
furnace, thus preventing the carrying over and deposition 
of the ash on the material being treated. 

Uniform conditions have been obtained in furnaces 
operating at 1400 to 1800 deg. F., the only objection- 
able feature being that some of the fine ash carried in 
suspension by the gas found its way into the mill through 
the furnace door openings and at times made it necessary 
to blow out the sheet furnace end at the beginning of a 
working turn. This small amount of labor, however, 
is virtually negligible compared to that required in hand 
fired furnace operation. 

In a sheet mill making high grade sheets, the average 
coal consumption over a period of several months is about 





FIG. 3 


200 Ibs. of coal per ton of sheets. This will vary, how- 
ever, with the quality of the product and for lower 
grade sheets the tonnage would be somewhat increased, 
thus decreasing the fuel consumption per ton of finished 
material. The quality of the product made and finished 
with pulverized coal firing is equal to the best. This has 
been conclusively demonstrated by tests. Operating con- 
ditions in several respects are greatly improved when 
pulverized coal is used. It is necessary to clean the com- 
bustion chamber only every week and this can be accom- 
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plished by two men in about two hours, presupposing, of 
course, that the slag chamber is of sufficient size to suit 
the capacity and type of furnace which it serves. 


In the plant to which this article refers there are 
also two 444 hp. Union boilers fired exclusively with pul- 
verized coal. The fuel used has a low fusing point ash 
and this is taken care of by providing a bed of sand in the 
bottom of the combustion chamber upon which the molten 





FIG. 4 


slag is allowed to run. Two or three men working four 
hours are required to remove this slag bi-weekly. The 
powdered ash which accumulates in the flues is blown 
out by the steam at regular intervals. 


Probably the most attractive feature in the operation 
of these boilers is the amount of labor required to main- 
tain steam at the proper gauge pressure. One man fires 
two boilers and also serves as water tender and repair 
man. The coal is fed to the combustion chamber through 
a horizontal burner, primary air being provided by a 
fan which provides air at. four ounce pressures, the 
amount of air going to the burners being controlled by 
slides or gates in the air blast pipe. Pulverized coal is 
fed to the burner by means of a screw feeder which is 
operated by a variable speed motor, hand controlled by 
the fireman, so that he has absolute control of the coal 
and air being fed to the boilers. 





The November Issue 
of 
“TRON AND STEEL ENGINEER” 
Will Contain 


“Developments in Electric Maintenance 
Shop Practice” 


A complete discussion by the engineers 
of the steel industry. You cannot afford 
to miss this copy. Look for it. 
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E. S. Jefferies}: It has been my privilege to listen 
to the reading of this paper, and I would like to take 
this opportunity of congratulating the authors, Mr. 
Davis, Mr. Wright and Mr. Needham, because in this 
paper, we have, as far as I know, brought for the first 
time three competitors together who have met on an 
entirely mutual ground to discuss the absolute satis- 
faction in the operation of a certain electrical equip- 
ment. 

Tonight, I represent the operating side of this 
question, and I| think it is illustrated well by a remark 
I heard recently while having my shoes cleaned. The 
bootblack was working very hard, and I asked him, 
“Do you work pretty hard all the time?” and he said, 
“Yes sir, and I am here long hours, but there are lots 
of jobs that have to be attended to, and the only way 
to have them done right is to do them yourself.” In 
part of the paper this afternoon, one of the authors 
referred to locking up sub-station over Saturday and 
Sunday. I do not quite agree with that, because, as 
the boot-black said to me, there are lots of jobs that 
have to be attended to, and to my mind, Saturday, 
or rather Sunday, is the time to prevent delays. It 
is the minor points to look into that every operator 
knows in the operation of such equipment as has been 
described to us this afternoon, that amount to the big 
points when it comes to the mill records, tonnage and 
delays. 

After 10 or 11 years operating such equipment, 
there is only one question I would like to ask of the 
manufacturers, and that is, why don’t they get a 
similar control? To illustrate my point of view, | 
would refer to a smaller motor, in size. No operating 
man is afraid to accelerate a d.c. motor with one point 
of control up to reasonable horse powers, and if, we 
will say up to 100 hp., a motor can be reasonably ac- 
celerated with only one point control, why should not 
larger motors be built to withstand the same strain 
and same conditions? To my mind, there is no reason 
because a motor is big, we should not treat it the 
same, if it has the same electrical conditions, as a 
smaller motor. That has been done, and I would like 
to hear the manufacturers’ reasons, if there are any. 
why it should not be done with larger motors. 


My opinion has been expressed many times before 
this Association as to what I think of reversing drive 
and shall not refer to it again tonight. I would like 
to see more facts published as to operating data, and 
have our friends, the steam men, come forward and 
dispute figures which I have presented before the 
Association. They were present at the time with a 
hope that they would be discussed from a steam point 
of view, but to date we haven’t had that privilege from 
them. Saturday and Sunday work to me is a matter 
of personal contact with the men and the interest they 
have in the equipment. Mills of the electric type have 
operated for years, year in and year out, with no de- 


*Presented before Pittsburgh Section, May 10, 1924. Discus- 
sion to be continued in future issues. 
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lays. Is there anyother equipment that can operate 
under the same conditions with no delays—I mean 
absolutely no delays? I know of mills that have oper- 
ated for seven consecutive years — a mill with no de- 
lay whatsoever. It is interesting from many points of 
view. The steam men have told me continually that 
it is impossible and they show records where mills are 
operated with many delays. I ask the question 
simply, where is the competitor of the electric motor? 


Gordon Fox*: It was my understanding that we 
were coming over from Chicago to be educated and 
entertained so you must bear with me if | “think out 
loud” rather than to offer a prepared discussion. 

The authors and the companies they represent are 
to be congratulated on the spirit of co-operation which 
prompted and accomplished this paper. 

A certain widely advertised product uses the slo- 
gan, “Ask the man who owns one”. It is proper that, 
in the discussion of electric drives, those who are re- 
sponsible for maintaining operation of such equip- 
ment, be called upon. It is significant that the opin- 
ions expressed by those using electric drive are uni- 
formly, I may even say unanimously favorable. This 
attitude is shared not only by the electrical engineers 
but by the managements as well. 

One of the charts in the paper showed the relation 
of torque to speed of a reversing motor. So long as 
full field is maintained the torque per ampere input is 
constant. As the controller is advanced through this 
range the torque tends to increase and the excess 
is available for acceleration. If the controller is ad- 
vanced beyond the point of full field the torque de- 
veloped per ampere decreases and speed increase is 
obtained at the expense of torque. An operator who 
is not properly advised will naturally assume that, the 
farther the controller is advanced, the greater the 
torque available. It appears that this characteristic 
of reversing drives is not always fully appreciated. 

The paper carried the story of the cost of electric 
power back of the motor, back of the flywheel set, back 
of the turbine generator to the boilers and the coal 
pile and stated the Btu. per ton per unit elongation. 
This was done advisedly in the endeavor to eliminate 
the many qualifications involved with any other basis 
of comparison with steam drives. It is the apparent 
intention to secure thereby a definite measure of the 
relative merit of steam and electric drive. 

It is questionable whether even this procedure 
gives a fair basis of comparison. The extent of avail- 
ability of surplus gas, coke braize or waste heat steam 
greatly affects the entire power plan. These waste 
fuels can be more readily utilized at one point than at 
another. Fixed charges play an important part. 
Relative operating costs and diversity factors on com- 
bined vs. segregated boiler plants. The availability 
of and cost of handling condensing water. These are 
a few of the factors which do not submit to any general 
method of measurement. So it seems to me that, al- 
though the Btu. per ton is a rational measure of power 
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consumption, it cannot be used as a sole measure for 
comparison of steam and electric drive for a given 
plant. 

I think a statement was made in the paper to the 
effect that the power consumption in kwh. per ton 
does not vary much with variation in tonnage pro- 
duced by the mill. Under the ideal conditions which 
the author apparently had in mind, viz., the condition 
that the mill would be operated at its full capacity 
for a period and then shut down, that statement is 
quite true. But under the more frequent condition of 
low tonnage spread over the whole operating period, 
the statement is not true. The fixed consumption of 
the flywheel set, exciters and blowers is perhaps 10 
per cent of full load. If the idling load occurs for a 
large portion of the time and rolling load requires but 
a small part of the time the consumption in kwh. per 
ton will be materially affected. 

Barton R. Shover*: An objection could be made to 
a remark of the Chairman relative to publishing this 
data so that any time an operating official may wish 
to build a rolling mill, all that is necessary will be to 
reach up on a shelf and pull down the book. Now this 
idea, if it were practical, would tend to take the bread 
and butter out of the mouths of engineers, who hope 
to get paid for knowledge of that kind. Mr. Hunt, 
however, has come to our rescue by stating what all 
engineers know, that there is no panacea for all ills; 
that each and every case should be worked out on its 
own merits. There are in steel plants certain situa- 
tions which are almost identical, and in those it is safe 
to copy, but there have probably been more mistakes 
made in the steel industry by copying what somebody 
elise did than from any other single cause. Therefore, 
in picking out a drive for a mill, all conditions should 
‘be carefully studied and compared with conditions ex- 
isting at other plants, using the rule suggested by Mr. 
Hunt. It would not be fair to compare estimates of 
steam costs on an old non-condensing engine with 
those of a modern electric system. Comparison should 
be fair, and unless all points are taken into considera- 
tion, the result will not be correct. Theoretical esti- 
mates are very frequently necessary, but after all, the 
comparison of actual results on the same basis is the 
final test. The results of motor drive are pretty well 
typified throughout the country. It has been my good 
fortune lately to prepare a paper on “Power in the 
Iron and Steel Industry of America”, which paper 
will be presented at the World Power Conference in 
London in July next, and the Association of Iron and 
Steel Electrical Engineers kindly assisted in that work 
by sending out a questionaire. As is well known, the 
steel officials have been very much disgusted with ques- 
tionnaires since the war mostly they are filed in the 
waste basket, or what is known as the “general file”, 
but fortunately, 69 of the larger companies, represent- 
ing approximately two-thirds of the total tonnage in 
the country, sent in replies. In that list there are 
nearly 100 more non-reversing rolling mills driven by 
motors than by steam engines, and while the number 
of engine driven reversing mills greatly exceeded those 
which are motor operated, it was found that during 
the last six years, out of a total of 21 reversing mills 
installed in the United States, 19 were driven by mo- 
tors. This does not mean that the other two installa- 
tions were wrong, for it is well within the possibili- 
ties that steam engine drive for those two places was 
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the proper thing. One of the most interesting and 
valuable studies that could be made, would be a com- 
parison of the results obtained from these two modern 
steam drives with two motor drives, provided the data 
for both were compiled by the same engineers using 
the same methods in both cases. 

Another point in regard to comparison of electrical 
and steam drive is sometimes lost sight of. Mr. Hunt 
brought out the point that it was hardly fair to com- 
pare the steam consumption because of the difference 
in operators. That is true; one operator can use much 
more steam than another in rolling an ingot, but it is 
hardly possible that one operator can use many more 
kwh. than another for equal output, because of the 
automatic control on the motor. Most comparisons of 
the two methods of drive are based on test conditions. 
It is possible to have long steam lines for steam en- 
gine drives perfectly tight and thoroughly heat insu- 
lated, but such conditions seldom, if ever, exist very 
long after starting up a new installation. It is possi- 
ble to keep the vacuum up to the estimated value 
at an isolated operating plant, but it is doubtful if it 
is done. It is not possible to keep an engine drive ab- 
solutely up to test conditions all the time, no matter 
how carefully gauges are watched and indicator cards 
taken. It is possible for an operator to pull the 
steam lever as many times in 8 hours as it is to throw 
the master controller, but the operator will undoubted- 
ly prefer the master controller. On the other hand, 
with electric power, “leaks” in the line cause shut 
downs. Poor insulation on the motor means a shut 
down. If the motor gets too hot from any reason 
whatever, there is a shut down. In other words, as 
long as a motor is running, it is operating under test 
conditions, and the test efficiency can be met 365 
days a year for the life of the equipment, be it 10, 15 
or more years. Those are points which cannot be very 
well figured out on paper, but they exist just the same, 
and that is why tests should be made on and conciu- 
sions drawn from the results obtained by plants which 
have been in operation for at least one year. 

Nineteen years ago the first motor drive for a roll- 
ing mill was installed in the United States at the 
Edgar Thomson Works of the Carnegie Steel Com- 
pany. Those motors are still in operation, using the 
same main bearings that were installed 19 years ago, 
and absolutely the only repair was the substitution of 
high grade brushes. Can any steam equipment show 
like cost of maintenance? Another motor driven mill, 
installed over 6 years ago, has turned out more ton- 
nage than any other mill of its kind in the country, and 
the total cost of material in repairs to date is 12c. 
That wouldn’t pay for very many repairs on an en- 
gine. The electrical manufacturing companies claim 
that to date 47 engines driving roll trains have been 
replaced by motors, also that there is not a single in- 
stance where a motor has been replaced by a steam en- 
gine for this work. Officials who have sanctioned 
the installation of steam engines have expressed them- 
selves as regretting such decisions, but no one seems 
to have ever heard of a similar regret in regard to the 
installation of a motor for mill drive. 

F. G. Gasche*: Mr. Chairman, Members of A. I. 
& S. E. E. and Guests: As a guest of one of my as- 
sociates in the Donner Steel Company and of the 
Association, I was assured that I would not be called 
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upon for discussion of the papers which have been 
presented on this occasion: With some complacency 
I resigned myself to the full enjoyment of the state- 
ment of the many excellent features of the reversing 
electric mill drive which have been ventilated, without 
attempted preparation of any discussion. I say this 
out of respect for the amount of labor which the pre- 
paration must have involved and particularly for the 
amount and kind of labor which has made the modern 
designs of reversing mill motors a possibility and in 
some applications commercially attractive. 

Some years ago I had the great pleasure of co- 
operation and collaboration with your esteemed past 
president, Mr. B. R. Shover, in the installation of some 
very large mill motors, the first of their kind in the 
country. At that time, we, as pioneers, were com- 
pelled to consider many of the fundamentals, includ- 
ing units of measurement. Of course we found it nec- 
essary to prescribe the torque, energy and other re- 
quirements of the several mill passes applying to a 
given roll train and for the energy unit it was sufficient 
to state energy in foot pounds, or if you wish, in kilo- 
gram meters, but seldom, if ever in kwh. We cer- 
tainly had no reference to mill performance in terms 
of “kwh. per ton”. I would urge upon the engineers 
representing this organization the complete abondon- 
ment of the expression “kwh. per ton” because, in the 
language of the rustic who saw a giraff the first time: 
“There ain’t no such animal.” While not undertaking 
to fully substantiate my statements at this time, | 
wish to assure you that calculation of torque, energy, 
and power applying to a given pass or rolling opera- 
tion is at present a fairly exact process though not 
commonly known. Errors of the order of 10 per cent 
of experimentally measured results for anything ex- 
cept the badly distorted sections are unnecessary. 
With this preliminary, I will assure you of the follow- 
ing: 
First: There is no primary relation between the 
amount or number of “elongations” in a given pass 
and the energy requirement for the operation. 


Second: The energy requirement of a group of mill 
passes having a certain aggregate number of “elonga- 
tions” will not be the same for another group having 
the same aggregate of “elongations” if the abstract in- 
itial sections of the bars is different for the two groups. 

Third: In view of the forgoing tnere can be no 
fixation of the ratio “kwh. per ton” for a given size or 
type of mill or even for the same product. 

Owing to the limitation of comparative cost sheets 
the expression to which exception has been taken, 
may persist in certain operative accounts but the de- 
signing engineer having to contend with this class of 
mill drives will save himself the necessity of fre- 
quent and involved explanation if the so-called “unit 
of measurement” is abandoned. 


R. H. Keilf: I regret very much that I was tied up 
this afternoon and did not have an opportunity to 
listen to this paper. I was very much impressed, how- 
ever, by the remarks which Mr. Shover made, because 
I think he just about hit the nail on the head. So 
many comparisons on engine vs. motor drive figure 
cost at the engine only and do not carry it back to the 
coal pile and so are not of much value. I know by 
experience in our own plants, that the losses ahead 
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of the engine are in many cases as great as in the unit 


itself. It is at this point, the electric drive shows a 
marked superiority. 

Wm. Forsstrom{: I have to agree with Mr. Fox 
that you are treating Chicago shabbily; I came here 
to learn something. We are thinking of putting in a 
new blooming mill and we are very much interested 
in the drive, and that is the reason I came up here. | 
hope to hear a little more from the steam end. I 
attended a meeting here before and the electric end 
was very well taken care of, but we had nothing from 
the steam engine men at that time. Mr. Hunt has 
added to that this evening, and I wish we could hear 
something from the Unaflow steam engine man, pres- 
ent tonight. 

George E. Rose*: I am here as a guest also and 
hardly thought I would be called upon this evening, 
but I assure you I am very glad to be here and the 
meeting has been very interesting to me. If you fel- 
lows wouldn’t accuse me of trying to get some expert 
advice, gratis, I might state our problem. 

We have an old blooming mill driven by a twin, 
high pressure, non-condensing steam engine; from an 
economical standpoint, it is a “steam eater”. We are 
contemplating the building of a new blooming mill 
and the question of how we should drive same is up 
for decision. 

We have three blast furnaces and one boiler house 
at the blast furnace department, ‘which is operated 
largely on blast furnace gas, but supplemented at 
times with a little coal when all three merchant bar 
mills are operating. 

We have five 100-ton open hearth furnaces without 
waste heat boilers. It is our thought that if we in- 
stalled waste heat boilers they would furnish sufficient 
steam for driving the new blooming mill erther by a 
good, modern reversing engine or by means of turbine 
generators and an electric drive on the mill. In either 
case we believe we would fire very little, if any, coal 
at our blast furnace boiler house after taking the old 
blooming mill engine off this steam line. 


We contemplate putting in a 40 in. blooming mill, 
capable of producing approximately 40,000 tons of 
4 in. x 4 in. billets per month from an ingot weighing 
about 6,000 Ibs. The engine installation would un- 
doubtedly cost much less than turbine generators and 
the electric drive, yet if the above thoughts are correct 
as to probable coal that would be fired, the one would 
be just about as economical as the other to operate. 
Under these circumstances, what should we install, a 
steam or an electric drive? If this meeting wishes to 
get down to “brass tacks” on this question of electric 
vs. steam drive for reversing blooming mills. here is 
a concrete problem for discussion. 

A. L. Foell*: I am indeed very glad to have been 
able to be here as a guest of the Association of Iron 
and Steel Electrical Engineers, and to have had the 
opportunity of enjoying the presentation of the splen- 
did paper on this occasion. 

The remark made a few moments ago suggesting 
that in order to answer the question of whether or not 
the installation of a reversing motor will, or will 
not show economies, is best accomplished by installing 
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one, and producing the figures later. This would, of 
course, from the engineers’ point of view, be a great 
relief to him. Unfortunately, for the purpose now, 
we do not have a reversing motor installed to drive 
our blooming mill at the Donner Steel Company, and 
for this reason I am not in a position to give any actual 
data concerning the operation of such equipment. It 
appears to me, however, that there is so much to be 
said about the electric reversing mill drive versus any 
other type of drive, that the deeply involved problem 
of determining which type of drive is most suitab* 
and economical for any isolated plant requ-res serious 
study in each individual case. Every plant in this 
connection especially presents its own problem. 


Ordinarily, when we speak of electric motors, we 
do not connect with them a reference to the source of 
energy supply, and we quite naturally overlook the 
fact that there is a boiler plant and power station wit? 
all its auxiliaries behind it, or perhaps some othei 
type of prime mover furnishing energy in a form 
which must be converted into useable energy by the 
electric motor. Where the energy requirements in 
particular cases are small, it would seem entirely logi- 
cal to consider an electric motor, as is generally done, 
the origin of mechanical energy. 

When referring to an electric reversing drive, how- 
ever, where a tremendous amount of energy is con- 
verted for use in one place, the power plant, or source 
of power behind the equipment should not so easily be 
lost sight of. In substance the reversing drive is a 
power transmission unit and should be so considered, 
for it is one method by which energy, possible of gen- 
eration at a constant rate by a prime mover, operating 
at varying loads, but at constant speeds and in one 
direction of rotation, is converted according to energy 
demands into a form of useable energy at varying 
speeds, and both directions of rotation. Thus, making 
it possible to apply the steam turbine or other constant 
speed prime movers, where heretofore the reversing 
engine has been employed. 

Generally speaking, the average steel plant, especi- 
ally where blast furnace and coke oven operations are 
included, it is safe to say, has enough available waste 
heat and by-product fuel to enable the generation of 
sufficient power to satisfy its entire demand. Where 
this is possible, it is more prevalently accomplished 
through steam generating units, though in some cases 
gas engines are employed, utilizing the blast furnace 
gas. The matter of substituting an electric motor in 
place of the steam engine, it would seem, neither elim- 
inates nor relieves the steam generation problem and 
does not eliminate the problem of converting to the 
fullest extent, the power available from waste heat and 
by-product fuels into useful energy by a steam prime 
mover. This is also true of where a choice between 
one or the other in a new installation must be made. 
However, the electric reversing motor will find many 
applications where due to local conditions, perform- 
ance and in line with specific power generating 
schemes, its installation will be justified in that it 
makes possible economies in the entire power system 
not otherwise capable of accomplishment. 


The reversing motor, as applied to a blooming mill, 
has many inherent advantages, making it superior to 
the ordinary drive. These are worthy of mention 
here for I believe they have not been touched upon 
yet. It lends itself to a positive control of the mill 
under all conditions, permits a uniform and constant 
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flow of a tremendous amount of power at slow speeds 
with ease in manipulation and control on the part of 
the operator, all of which must unquestionably result 
in less destruction to the surface of the steel while in 
the rolls and resulting, therefore, in a better quality of 
product. 

E. Friedlaender*: I have no practical experience 
with electric reversing mills, but have spent consider- 
able time lately in blooming mills and wish to call at- 
tention to a few points I noticed comparing steam-with 
electric drives. nt 

You do not have to go very near some blooming 
mills to find out whether they have electric or steam 
drives, you can hear the terrific blow in the reversing 
gears miles away. Naturally this is very hard on 
the mill equipment. Electric drives are much better 
controlled and are noiseless and therefore much easier 
on the mechanical equipment. 

Reversing mill engines were always made very 
heavy and mostly large enough so that some part of 
the mill equipment will let go before the engine breaks 
down. We all know from experience how serious 
breakdowns we had in our blooming mills from time 
to time. 

Two men can operate the largest electric revers- 
ing mill and this may be cut down to one in the near 
future. 

Steam drives require more attendants and spell 
hands on account of the greater physical effort neces- 
sary to operate levers. 

Wherever motors have replaced steam engines, ton- 
nage has been increased. 

Standby-losses are greater on account of upkeep of 
steam, while mill is not rolling steel. 

Normally there is very little upkeep on motors, 
they must be kept clean; engines require considerable 
more attention; there is hardly a more abused engine 
in the steel plant, than the reversing mill engine. 

Power consumption data are taken from daily read- 
ings on reliable electric meters. Steam data is mostly 
compiled from tests under special favorable conditions 
by means of steam-flow meters, which are not accurate 
on fluctuating loads; such data does not represent the 
actual rolling conditions. 

E. O. Knight}: We are in a very peculiar condi- 
tion in having no motor driven mills. Our blooming 
mills, finishing mills and billet mills are all driven by 
steam. I suppose the proper procedure would be to 
start in with the blooming mill and put in electric 
drive, but instead of doing that we are going in the re- 
verse direction and putting in a new mill on old drive. 
We wouldn't like to lose everything in that mill, be- 
cause it makes so much noise that we would miss it 
at night. We are in hopes that we can replace some 
such installation as 46-60 high pressure steam engine 
with something like an electric drive that will get 
rid of that noise and run much more economically, 
and I have no doubt the time will come when we will 
have to go into those things, as we will be able shortly 
to get the electric current required from the turbine 
generator at the coke works. But all this is very in- 
teresting to me. I do not know that I could compare 
the results between electric and steam drive since Mr. 
Hunt has presented his paper, but shall be very pleased 
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to do so when we settle that question. It looks very 
much like electric drive at the present time. 

F. A. Wiley¢: I have no discussion of particular 
interest to offer. There is one question, however, that 
I would like to ask. During the remarks of one of the 
speakers this afternoon the statement was made that 
there were no standby losses in the case of the motor 
driven blooming mill. I cannot quite agree with that 
statement, because where the current is purchased for 
the mill drive the demand charge must be considered a 
standby loss in case the mill is idle. The demand 
charge will amount to from 35 to 50 per cent of the 
total current cost, depending on the total kwh. con- 
sumption, and when the blooming mill is idle a certain 
portion of the demand charge is chargeable to it. 


Frank McGough*: As one of those in a minor way 
connected with the first of the “two out of 21” in- 
stallations of engine drives on blooming mills which 
have been made in late years, wish to accent what 
Mr. Hunt has said—that when our blooming mill was 
being installed in 1920, both our company and Mr. 
Hunt were favorable to the motor drive on this mill. It 
was only after several weeks’ investigation of motor 
drive installations and after going into the matter 
thoroughly with the motor builders that it was decid- 
ed that the motor drives then in operation did not 
meet the specifications for rolling which were neces- 
sary in connection with the future development of the 
Weirton operations and therefore an engine drive was 
installed. 

In making any comparison of cost of operation of 
steam and electric driven equipment, care must be 
taken to start from the same fundamental basis. There 
is a fairly definite relation between the cost of steam 
al analysis 
of a problem, steam costs from an inefficient boiler 
plant cannot be compared with electric power costs 
from an up-to-date power station nor can steam costs 
be compared with electric power costs when the power 
is generated by blast furnace gas engine dr.ven gen- 
erators. As Mr. Hunt has pointed out—each condi- 
tion presents a different problem and must be analyzed 
independently. 

In considering the purchase of electric power, there 
is also the factor of whether it will be possible to renew 
a favorable power contract at its expiration. Our 
company as had one experience at our Clarksburg 
plant where on an isolated pump drive it was found 
advisable upon the expiration of our power contract 
to install a motor generator set and supply the power 
from our plant because of the inability to secure an- 
other contract on same basis as the original. 

The question of standby losses with an engine 
drive on a blooming mill is a serious one. However 
in any mill where steam is necessary for producers, 
pickling, heating, etc., it is impossible to eliminate all 
of these standby losses whether a motor or an engine 
be used for the blooming mill drive. In our particular 
case the type of drive would make but little difference 
in our standby losses, as the engine is close to the 
open hearth boiler house and the steam line supplying 
the blooming mill engine extends for practically a mile 
beyond the engine to supply process and heating steam 
to two of our other plants, these plants being entirely 
motor driven. 
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I would like to add as illustrating this point, a 
short analysis from our Weirton boiler operations for 
the first part of May, 1924. With the blooming mill 
not operating, the steam necessary for pumps, produc- 
ers, picklers, etc., but not including steam tor electric 
power or blowing engines,. required the evaporation 
of about 150,000 pounds of water per hour in our steel 
works boiler houses. This would not be materially re- 
duced if we were equipped with motor drive as no 
radical piping changes or uses of auxiliary steam could 
be made. 

The additional steam required for the blooming 
mill engine and condenser air pump (taken from our 
boiler house operation), is from 450 Ibs. to 575 Ibs. per 
ton of ingots rolled, this range being great enough to 
allow for errors of determination, an average between 
the two being probably about right. 

The charge made against an engine drive for steam 
is a matter of cost accounting and the practice may 
vary at different plants, however, the entire boiler 
cost must be distributed among the different depart- 
ments and prime movers. Also in our case over the 
week-end shutdown any charge made for steam to 
electric power, blowing engines, miscellaneous use or 
standby, is to a great extent an accounting figure as 
very little coal is burned but entire load at the steel 
works is practically carried on steam generated by 
uses of blast furnace gas or waste heat from the open 
hearth. 

In any mill there is always some operation where 
the tonnage produced by the plant is limited. By in- 
stalling an engine drive on our blooming mill, Mr. 
Hunt has effected a combination of drive and mill 
which has repeatedly demonstrated that it could roll 
steel at a rate of 90,000 tons or more of ingots per 
month, and one which will in no way limit the future 
development of the Weirton operations. 


W. C. Buske*: I have nothing to add to the dis- 
cussion but there is one point I might mention. It 
has been stated here this evening that the life of a re- 
versing mill is 25 years; if this is the case what would 
it cost to operate a reversing mill engine that has 
been in service from 10 to 25 years while the cost of 
coal today is so much, what will it cost in from 10 to 
15 years. 

The tests on the reversing mill engine are no 
doubt made under ideal conditions and after the cylin- 
ders, pistons and rings have been properly fitted, but 
I should imagine the power rate would be considerable 
more after the engine has been in hard service a num- 
ber of years. 

One gentleman mentioned the fact that they were 
mining their own coal at the plant, and by doing so 
the cost of same was considerable lower than buying 
from an outside source. This may be satisfactory at 
the present time but nevertheless there are ways and 
means to conserve the present supply and I believe 
we should employ every effort to do so, and for this 
reason I should imagine the electrical driven mills 
would be the most satisfactory to install. 

C. H. Hunt}: Mr. Stoltz has questioned our steam 
costs. The costs used were higher than the costs at 
which we produce steam. Possibly, I have also made 
the cost of power higher than it should be figured. | 


think there is 1.13c in favor of the engine drive in our 
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case, which we could still concede to the motor be- 
cause we still have our difference of cost of investment 
in our favor. I could not help but notice the chart 
Mr. Stoltz has shown comparing the twin simple non- 
condensing engine with the turbo generator electric 
driven mill, whereby the water rate on the boilers was 
so high when the load was off, and it seems to me the 
boilers must not have been equipped with draft regu- 
lators for cutting down the rate of firing when there 
was no steam demand. I think that would also answer 
some of these questions on standby losses. If the 
standby losses were as great as indicated, a good por- 
tion of that loss would still be present when the elec- 
tric driven mill was down, as over a period shut down 
the boiler plant could be slowed down or banked in 
one case as well as the other in case the boiler plant 
was used only to supply steam for the mill drive as is 
assumed in this case. 

Several people have been remarking about hearing 
the mill a mile away when driven by engine. I used 
to live in Youngstown and resided about a mile from 
an engine. I have listened to my window sash rattling 
in response to the engine reversals many times but 
I question whether that was due to the engine but 
rather due to the excessive clearance of the old style 
wabbler spindle couplings and back lash of straight 
tooth cast pinions. One other thought I have to offer 
—lI believe the motor and the engine each have their 
proper place, most certainly not the old simple non- 
condensing engine but a well designed compound con- 
densing or Unaflow engine, and it is a subject on 
which anyone who is contemplating a new installation 
or change in existing drive, would welcome actual re- 
sults and true and fair comparisons of both types of 
drives, this is what I hope will be the outcome of these 
discussions. 

There is one thing that the officials of any: com- 
pany are interested in as much as these items of cost, 
that is that the mill should go along day in and day 
out and roll the tonnages they require. I know the 
motor does that and so far our engine has done it, 
often under maximum demand conditions. We have 
been able to meet the demands of the finishing mills 
for tons, of steel at all times, and I think our people 
are satisfied with the engine. Our mill superintendent 
who has operated both engine driven reversing mills 
and motor driven mills claims his best records were 
made on engine driven mills. Just a few days ago, he 
made the statement that no matter what demand for 
tonnage was made upon his mill, he did not feel his 
drive was going to limit the tonnage produced. 


Corrections September Issue 

Fairbanks, Morse & Company, Inc., manufacturers 
of electric motors and generators, oil engines, pumps, 
water systems and light plants, occupied two booths, 
Nos. 110 and 117, at the exposition. Their exhibition 
was confined to electrical equipment, and there was 
on display as the principal item of interest a 25-hp. 
general purpose motor, 8-pole type, with the top part 
of the stator removed, leaving 4 poles connected and 
showing the entire internal construction. Their pat- 
ented one-piece rotor winding for squirrel cage mo- 
tors was also illustrated by three actual squirrel cage 
windings without core or mounting of any kind. This 
company is a pioneer in the use of ball bearings in 
electrical machinery, and their display featured this 
construction. Coming at a time when the Association 
of Iron and Steel Electrical Engineers is making an 
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investigation of anti-friction bearings, this exhibition 
was particularly interesting. Mr. James H. Christie, 
Pittsburgh representative of Fairbanks, Morse & Co.; 
Mr. W. A. Black, chief engineer, and Mr. R. M. Cole- 
man, manager of the New York electrical department, 
all attended the exposition. 


Philadelphia Section 
(Continued from page VII) 
tegrating and Graphic Instruments as Applted to 
Industrial Plants.” Horace B. Pratt, Meter Engineer, 
Metropolitan Edison Company, Reading, Pa. 
Saturday, December 6— 

“Essentials of Design of Electric Industrial Fur- 
naces and Their Application to Building Up Load 
Curves,” George P. Mills, Engineer, General Furnace 
Company, Philadelphia, Pa. 

Saturday, January 3— 

“The Relation Between Technical Papers and the 
Life and Work of Our Association,” A. J. Standing, 
Superintendent, Electrical Department, Bethlehem 
Steel Company, Saucon Plant, Bethlehem, Pa.; A. C. 
Cummins, Superintendent, Electrical Department, Du- 
quesne Plant, Carnegie Steel Company, Duquesne, 
Pa., and John F. Kelly, Business Manager, Association 
of Iron and Steel Electrical Engineers, Pittsburgh, Pa. 
Saturday, February 7— 

“Operating Results Obtained with the Use of 
Static Condensers,’ Wray Dudley, Electrical Super- 
intendent, The American Rolling Mill Company, Ash- 
land Division, Ashland, Ky. 

Saturday, March 7— 

“Foreign Steel Mill Practice.” A committee re- 
port. Members of committee: Walter H. Burr, 
Chairman, Superintendent, Electrical Department, 
Lukens Steel Company, Coatesville, Pa.; F. B. Crosby, 
Electrical Engineer, Morgan Construction Company, 
Worcester, Mass.; F. L. Estep, Perin & Marshall, 
Consulting Engineers, New York, N. Y.; O. Needham, 
General Engineering Department, Westinghouse 
Electric & Mfg. Company, East Pittsburgh, Pa.; B. 
R. Shover, Consulting Engineer, Pittsburgh, Pa.; L. 
A. Umansky, Engineer, Industrial Department, Steel 
Mill Section, General Electric Company, Schenec- 
tady, N. Y. 

Saturday, April 4— 

“General Ideas and Discussion.” Every active 
member is invited to prepare a short paper on a sub- 
ject pertaining to the application of electricity to the 
iron and steel industry. 

Friday, May 8— 

Bethlehem Meeting, Hotel Bethlehem, Bethlehem, 
Pa. Bethlehem Joint Meeting with the Lehigh Val- 
ley Engineers’ Club, and the Lehigh Valley Section of 
the American Institute of Electrical Engineers. “The 
Application of Electricity to the Iron and Steel In- 
dustry,” John C. Reed, Electrical Engineer, Bethlehem 
Steel Company, Steelton, Pa. Announcement of the 
results of the election of officers for the coming season. 
Saturday, June 6— 

Annual Outing. Details will be announced at the 
May meeting. 

All meetings, unless otherwise noted, will be held 
in the Engineers’ Club, 1317 Spruce Street, and will 
start promptly at 8 P. M. They will be preceded by 
an informal dinner at 6 P. M. 

Attend every meeting and bring your friends. 
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Discussion on Slagging Producer in 
Steel Works’ 


A. G. beta I have been requested to discuss 
Mr. Huessner’s paper on “The Slagging Producer in 
Steel Works”. As it deals with a design hitherto prac- 
tically unknown in this country which, besides, has 
been given very little attention in the literature, a 
discussion can only be theoretical—in other words, we 
have to be content with asking questions. 


Mr. Huessner refers, however, several times to my 
discussion last year on Mr. Siebert’s paper on “Eco- 
nomical use of Fuel in Steel Plant” and advocates the 
use of a slagging producer to supplement blast fur- 
nace gas, whenever its supply becomes deficient due 
to the tapping of a furnace, as against the fuel oil sug- 
gested by me. The figures used by Mr. Huessener in 
this connection stand in need of correction. If any- 
body takes the trouble of rereading my discussion, 
he will find that I was using the figures presented by 
Mr. Siebert—although some of them might be ques- 
tioned—applying them to any eight-furnace plant. 
From these figures I made the deduction that during 
a number of short periods totaling four hours per 
day there would be a shortage at the rate of 29,550 cu. 
ft. per minute amounting to 7,092,000 cu. ft. per day 
of 100 Btu. gas (not 90 Btu.). If in a slugging pro- 
ducer one pound of coke generates 70 cu. ft. of 115 
Btu., the substitute gas required would be 6,167,000 

ft. produced from 39.3 gross tons of coke during 
four hours, making the daily proportional coke con- 
sumption 236 tons (not 37 tons). 

But in this calculation I committed the error of 
assuming the gas consumption by the stoves and blow- 
ing engines proportional to the gas production, al- 
though it is obvious that the consumption goes on at 
an approximately uniform rate whether the furnaces 
are blown or casting. Correcting the gas distribution 
accordingly, the amount of gas at all times, available 
for power would be reduced to 193,221 cu. ft. per min- 
ute and consequently the occasional surplus (when all 
eight furnaces are operating) 45,901 cu. ft. per minute, 
making the deficit during four hours equal to 45,901 
x 240 or 11,016,000 cu. ft. 100 Btu. gas. The substi- 
tute coke gas would, therefore, be 9,579,000 cu. ft. (at 
a rate of 39,962 cu. ft. per minute) produced from 61 
gross tons of coke during four hours, making the pro- 
portional daily coke rate 366 tons. With a producer 
ordinarily operating at a rate of 200 tons per day, 
as advocated by Mr. Huessener, it would be necessary 
ever so often without previous notice to increase the 
normal operation 283 per cent, which means that the 
blast fan must be speeded up from 15,500 to 44,000 cu. 
ft. per minute. 

To be sure, Mr. Huessener claims as one of the 
good features of the slagging producer its “extreme 
flexibility” of operation varying in rate from 50 to 
600 tons for a 200-ton producer. But this is partly 
contradicted by the statement that “no matter how 
varying the load, the blast must always penetrate to 
the center”. The remedy proposed of inserting special 
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linings in the tuyeres cannot possibly be considered 
under the circumstances in question, when the change 
in rating must be practically instantaneous. 

It seems to me that on this point alone the ques- 
tion of the feasibility of using a slagging producer 
as equalizer for blast furnace gas to generate power 
would be negated. But as I am only theorizing, I 
might exaggerate the difficulties. As the question of 
coke gas versus fuel oil is entirely an cconomcial one, 
it might, however, be asked if the cost of installation 
is not placed too low by Mr. Huessener. A 200-ton 
producer requires about half the amount of the coke 
needed by one of the blast furnaces; in addition, there 
are considerable quantities of ore, slag or scrap re- 
quired to produce the iron which appears to be a nec- 
essary by-product of the producer. All of this material 
and product must be handled in an economical way, 
requiring an elaborate installation. Furthermore, 
its location is determined by these conditions, and it 
might offer great difficulties to construct such a pro- 
ducer with its accessories at an already existing blast 
furnace plant. 

The handling of the gas introduces another prob- 
lem, particularly if a waste heat boiler installation 
is necessary to obtain any benefit from the sensible 
heat in the gas, a condition declared by Mr. Huessener 
to be necessary to make the producer a paying pro- 
position. But the high percentage of extremely fine 
dust will cause trouble in a waste heat boiler. This 
dust must, however, be removed before the gas can 
be utilized and the gas has to be cooled before it can 
be applied to any gas engines. It must consequently 
be washed and it would, therefore, appear necessary 
to forego the value of the sensible heat except that 
the coke gas, before it is added to the blast furnace gas 
in front of the gas washers, can be used to heat the gas 
leaving the washers with the object in view of making 
the gas perfectly dry by imparting to it a temperature 
above its dew point. The value of heat recovered 
would probably be small, but the saving resulting from 
clean gas mains, etc., might be sufficient compensa- 
tion. 

I have here presented a few of the questionable 
features of the use of the slagging producer as a more 
or less automatic regulator of the gas supply from 
blast furnaces. Summing them up I would say that 
the cost of installation would probably reach a con- 
siderably higher figure than the one given by Mr. 
Huessener, while the profit per fuel unit would be 
less, leaving the balance decidedly less favorable. This 
contention would hold even if my doubts as to the 
ability of the slagging producer to function as an 
equalizer to the extent and with the suddenness re- 
quired would be groundless. But with regard to this 
feature I might add another question mark. If, as 
Mr. Huessener states, “iron production is a necessity”, 
it might be argued that continuity of the operation of 
the slagging producer would be affected by the cast- 
ing of the iron and that on this account the producer 
would not be at all times available and perfectly re- 
liable—assumed, that it in every other respect would 
be able to fulfill the requirements as a substitute when- 





562 IRON AND STEEL ENGINEER 


ever one of the blast furnaces is off blast. After all, 
my contention may still hold good that the proper way 
to utilize the intermittent surplus of blast furnace gas 
is to burn it under boilers with oil as supplementary 
fuel. 

It would perhaps be impertinent to criticise the 
figures presented as to the quality of the gas, as they 
presumably are obtained from actual operation. but 
some of the results reported seem to be too good to 
be true. Selecting, for instance, out of the range of 
analyses the most unfavorable, we get CO, equal 0.8 
per cent and CO 32.6 per cent, in which case not less 
than 97.6 per cent of the carbon gasified has been oxi- 
dized to CO. In the very best ordinary gas producer 
practice it has not been possible to convert more than 
85 per cent of the carbon to CO while 15 per cent 
remains as CO,, which compound is the first product 
of oxidation in the blast zone. Now we are told 
that in this slagging producer has taken place a chemi- 
cal reaction 97.5 per cent perfect or even better. 


Even since I, about 12 years ago, first heard about 
slagging producers, I have thought that this type even- 
tually would crowd out the present type of producers. 
Particularly did I think that the promised revolution 
of gas making by using oxygen instead of air only 
could be realized by means of a slagging producer. 
‘It is, therefore, disappointing to learn that the de- 
velopment so far has shown coal to be an unsatis- 
factory raw material. It is also surprising that, al- 
though the slagging producer has a relatively low 
blast pressure and deep fuel bed, nevertheless the 
gas should hold no high contents of dust. Until these 
defects are remedied the field of usefulness will be 
rather limited. Yet even so it should prove to be a 
decidedly useful addition to the steel plant auxiliaries. 
Even now it probably, as pointed out by Mr. Hues- 
sener, could advantageously be applied to heat the 
coke ovens permitting the use of all the coke oven 
gas for metallurgical purposes. It would not surprise 
me if the suggested mixing of this coke gas with 
coke oven gas for open hearths would prove success- 
ful. During our April meeting in the discussion of 
Mr. Chandler’s paper on “Control of Pressure Gas 
Producers”, I sketched the lines on which, at some 
time, gas producer plants would be designed; I men- 
tioned the possibility of using coke instead of coal. 
For such an installation the slagging producer may be 
particularly well suitable. Even though the slagging 
producer would not be suitable as an equalizer for 
blast furnace work, it still will have a large field of 
service. It should be considered eventually as a step 
forward in the fight for the conservation of fuel and 
we are indeed greatly indebted to Mr. Huessener for 
having made us acquainted with the slagging pro- 
ducer. 

Martin J. Conway*: Mr. Huessener is to be con- 
gratulated on his presentation of this interesting 
paper, as there has not been much published informa- 
tion on this type of gas generator. There has, how- 
ever, been many attempts to develop a commercial 
slagging producer, each attended with more or less 
success as far as the quality of the resultant gas was 
concerned, but each having the same general operating 
difficulties as experienced by Ebelman. 


In 1906, B. H. Thwaite, the gas power pioneer, in 
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his efforts to produce a gas low in hydrogen in order 
that the clean cold gas could be compressed to a very 
high degree with air in gas engines without premature 
ignition, developed his so-called cupola producer. This 
producer was about 6 ft. in diameter and 30 ft. high. 

It was found that coke of an even grading was the 
best fuel and the following gas analysis are recorded 
from the use of Lancashire bituminous coal and gas 
works coke containing 9.5 per cent ash. 


Gasworks Lancashire 
Coke Bituminous Coal 
RON ee ho a Be pita 8 2.0 
eee Aerie Rete ty. 4 5-¥ 
hs Bsa e Gheere anye Be 30.4 29.0 
i i 5.35 
eae a par ea Sai 4.1 2.05 
DF shui scrdouneowe 64.1 61.6 


In 1907 the French firm of Fichet & Heurty in- 
stalled a battery of six of their “S. F. H. Producers” 
at Gironcourt, France, in connection with some plate 
furnaces and heating ovens. 

The following gas analysis are recorded on various 


fuels: 
Brown Coke Bituminous 

Coal Lignite Briquettes Coal 
CO. 1. 2.5 1.6 1.0 
co 28.3 29.5 27.9 31.0 
CH, 7.5 k # 2.0 6.5 
H:2 7.7 6.7 1.2 6.0 
N: 55.1 58.1 67.3 55.0 


In 1912 Carl D. Smith reports some preliminary 
tests in Technical Paper 20 on behalf of the Bureau of 
Mines. Continuous runs of from 75 to 100 hours 
were made on a test producer and in one test of 76 
hours duration the average gas analysis was 31 per 
cent CO and less than 1.5 per cent CO,,. 

Since 1912 until the present there has been at least 
six types of slag producers developed, each giving 
approximately the same results. 

The experience of the operators of the slagging 
type of producers has been that this type of producer 
is capable of delivering a gas richer in CO than an or- 
dinary producer gasifying similar fuel and at a greater 
rate per square foot of producer area. 

However | believe it will serve a useful purpose to 
dwell a little longer on the disadvantages of the slag- 
ging producer, and the difficulties to be met with and 
overcome before this type of gas generator can be 
successfully adapted to steel plant practice, where the 
demand on almost any type of apparatus is of a 
fluctuating character. 

In the slagging producer, as in any other type of 
producer, low ash content in the fuel is most desir- 
able and more care must be exercised in the selecting 
of the fuel with reference to the temperature of the 
semi-plastic stage of the ash, its viscosity at the high- 
er temperature ranges obtained in the fusion zone of 
the producer and the chemical composition of the ash. 

Fuels high in ash content require large quantities 
of slagging medium which increases the quantity of 
refuse to be handled per ton of fuel gasified and the 
composition of the slagging medium will be dependent 
upon the chemical composition of the ash, a problem 
where a variety of coals are gasified. 

Mr. Huessener’s paper gives emphasis to the fact 
that for smooth operation of the slagging producer 
it is necessary to produce some pig iron and therefore 
desirable to carry this iron production to the farthest 
limit without limiting the flexibility of the producer. 
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The production of 20 tons of iron per day from a 
producer capable of gasifying 200 tons of fuel per day, 
which is well within the limits mentioned by Mr. 
Huessener, would introduce the factor of quality of 
the iron possibly at the expense of gas production, 
making the composition of the materials charged the 
chief point of interest rather than the quality of gas 
produced. 

Another point that would affect the operation of 
the slagging producer making iron in moderate quan- 
tities would be the usual week-end shut-downs which 
take place in most steel plants, when the gas mains 
are cleaned of deposit and the gas valves cleaned and 
overhauled. 

These shutdowns would seriously affect the melt- 
ing and fluidity of the ash and the slagging medium 
and may produce a condition inside the producer that 
would affect the quality and quantity of the gas out- 
put for many hours. 

A producer of this type should be well equipped 
with auxiliaries to clean the gas of dust as experience 
has proved to us that the gas generated in a slagging 
producer carries with it more dust than the gas ob- 
tained from an ordinary producer or blast furnace gas. 
Cases are on record where the dust has reached as 
high as 6 per cent of the fuel charged, the fuel in this 
instance being coke nuts from ¥% in. to 2% in. in size. 

With reference to the chart shown in this paper, 
we would be pleased to have Mr. Huessener tell 
us on what scale of rating this chart was drawn and 
the period of time these fluctuations covered, also the 
thickness of the fuel bed above the tuyeres in Fig. 1. 

Undoubtedly, the slagging producer is coming to 
stay, but its field at the present is very limited and it 
seems to us that the logical place to bring it to per- 
fection: is at some point where the gas demand is 
nearly constant and where recourse could be had to 
other fuel without seriously affecting the prime unit 
should the producer operation be interrupted. 

Waldemar Dyrssen*: Mr. Huessner brings out 
some very interesting points in his paper, which should 
be studied carefully by the fuel engineers in our steel 
works. 

The saving of fuel is one of the most important 
problems and the waste of blast furnace gas, due 
to the variation in production thereof and to the varia- 
tion in demands of power and heat plays a very im- 
portant role in regard to the fuel problem in steel 
works. 

In trying to apply foreign practices to our condi- 
tions, we must, however, be careful as the require- 
ments for our conditions might be quite different. I 
had occasion to visit a few German steel works this 
summer and I readily recognized that we have very 
much to learn from Germany, especially in regard to 

fuel saving, but, at the same time, I was made to 
realize the big difference in conditions and I think 
that a warning is justified regarding applying their 
practice too readily to our conditions. 

In Germany the blast furnace gas is extensively 
used for heating furnaces, both alone or mixed with 
coke oven gas or producer gas or with both, for heat- 
ing coke ovens, heating furnaces and open hearths, 
etc., and, of course, also for producing power in gas 
engines and part is often also burnt under boilers. 
It is evident that when the gas is used for so many 
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purposes, which require the fuel in the form of gas, 
the slagging producer would be more attractive, but 
even in Germany I think that the management of the 
steel works will think twice before putting in a large 
slagging producer. 

For our conditions, I do not think that the slag- 
ging producer is justified, as a rule, and in such cases 
where it might be justified, it should be considered as 
a last resource if other means of taking care of the 
peak requirements fail. 

A slagging producer with a maximum capacity of 
600 tons per day, together with waste heat boilers, is 
a very large piece of apparatus and when it is con- 
sidered that only a fraction of the capacity will be 
utilized on the average, it is evident that the invest- 
ment charges will be high. One must also take care of 
a large amount of slag and also of pig iron, which is 
not a desirable feature. 

It is worth while to note also that the efficiency 
of the gasification in transferring calorific heat of the 
coke into calorific heat in the gas is low, about 70 per 
cent, and considerably lower than can be obtained 
in an ordinary gas producer when moisture is used 
with the blast, where the efficiency of gasification of 
coke is between 76 and 80 per cent. ‘ 

The biggest drawback for the slagging producer 
is, however, the fuel, which is limited to coke of the 
same quality as is used by the blast furnaces. This 
coke is nearly always considerably higher in price than 
coal. The very cheap coke dust, which is quite a large 
by-product from the coke ovens, can, for instance, not 
be utilized in the slagging producer. If we can supply 
the peak requirements by using a fuel which costs 
less than good coke, we should, of course, do so. 

I think that we can do so in every case where the 

fuel is not required in the form of blast furnace gas 
and I think that this is the case in the majority of 
American steel works. In our steel works a large 
amount of the blast furnace gas is always burnt under 
boilers for producing steam for power purposes. If 
we arranged these boilers so that, for instance, powd- 
ered coal can be instantly introduced when the blast 
furnace gas fails, I think that we could take care of 
the peaks in blast furnace gas production and also of 
the peaks in power requirements, and, at the same 
time, keep the pressure constant in the blast furnace 
gas mains, which furnish gas to those parts of the 
steel works requiring fuel in the form of blast furnace 
gas. 
__lalso think that a lot could be done by varying the 
firing of blast furnace stoves so that they get more 
fuel at times when the maximum amount of blast fur- 
nace gas is available, which system has been pro- 
posed and tried in practice in Germany. 

There are also many others uses for the peaks in 
blast furnace gas production which should be con- 
sidered before the installation of a slagging producer 
is recommended. 
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Power Factor Correction 


By R. A. NEAL* 


some extent by the rearrangement of motors so 

that they will operate more nearly at full load, 
but even after the motors have been correctly applied, 
production requirements vary, demanding motor 
sizes that result in poor load factors and consequently 
poor power factor conditions because the motors are 
not fully loaded at all times. The substitution of a 
few comparatively large synchronous motors in place 
of induction motors where conditions are suitable is 
frequently a satisfactory way of improving the power 
factor, but this is sometimes impractical, for the usual 
application is ordinarily best met by the simple 
squirrel cage induction motor. It is therefore the com- 
mon practice to select the type of motor that is the 
most efficient for the particular application and to 
obtain the desired power factor for the plant by in- 
stalling a few synchronous units or static condensers, 
which ever is best adapted to the particular conditions. 


Ts E power factor of a plant may be improved to 


In general, the characteristics of each type of cor- 
rective equipment, static condensers and synchronous 
condensers, make it best suited to particular classes 
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<t———. /56 HVA. Aeactive. 


of service. For each individual application one type or 
the other is preferable. The choice is usually one of 
relative economy, although in some cases service con- 
ditions are the determining factor, as, for example, 
where the requirements for mechanical drive indicate 
synchronous condensers definitely, or on the other 
hand, where provision must be made for expansion at 
a future time, in which case, static condensers are bet- 
ter suited. 


In a particular application, the determination is 
best made by calculating the net return on the invest- 
ment required for each type of equipment. This in- 
volves determining the first cost, the operating cost, 
and the gross return. These factors all vary—most of 
them over a wide range—in different installations. No 
general rule can be given, but from the standpoint of 
first cost and operating cost, the static condensers 
usually show up best in the small sizes and the syn- 
chronous condensers in the large sizes. The amount 
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of investment required and the net return on that in- 
vestment will give the basis for determining the type 
of equipment that is the most economical. 


A typical case covering the application of a static 
or synchronous condenser would be about as follows: 


Let us assume the service in the plant to be 2300 
volts, three phase, 60 cycles, with a present load of 90 
kw. at 50 per cent power factor. The desired power 
factor is 85 per cent, since the power company pen- 
alizes below this figure. The plant runs eight hours 
a day, 300 days a year, or 2400 hours a year. The 
overage cost of power is $.0175 a kilowatt hour. 


. 90 

Therefore, present kva. = — = 180 kva. 

Present reactive kva. = \/180* — 90? = 156 kva. 

r ° ~ 90 

Kva. at desired P.F. = — = 106 kva. 

85 

Reactive kva. at desired P.F. = \/ 106? — 7 = 
56 kva. 

Corrective effect needed = 156 — 56 = 100 kva. 

Nearest’size static for 3 phase = 102 kva. 

From the solution shown in Fig. 1, it is evident 
that in order to raise the power factor from 50 per 
cent to 85 per cent it will be necessary to use either 
a 100 kva. synchronous condenser or a 102 kva. static 
condenser. The next step is to find out which is the 
most economical. 

If a 100 kva. synchronous condenser is installed, it 
will be necessary to purchase the following equipment: 


1 100 kva. synchronous condenser...... $1420 

BS SN coe te cShdeebcesesPaee owns 170 

1 Set of auto-transformers for starting. . 80 
1 Manually operated, type QF starting 

DE Ceecceschocaabercesesesees 574 

$2244 


The next thing to be determined after finding the 
first cost is what it is going to cost each year to main- 
tain a power factor of 85 per cent. The losses in a 
100 kva. synchronous condenser are 10 kw., and at a 
power cost of $.0175 per kw. hour and for 2400 hours 
a year, the yearly cost of these losses is $420.00. As- 
suming 15 per cent for fixed charges to cover interest, 
insurance, taxes, and depreciation, the fixed charges 
are $2,244 & .15 = $337.00. Hence, the total cost per 
year will be the sum of the power cost and the fixed 
charges, or $337 + $420 = $757.00, total cost per year. 


Now to investigate the static condenser in the same 
way. 
Cost of the static condenser.. $2,262.00 
Fixed charges at 15 per cent.. 339.30 
The losses in the 100 kva. static condenser are 333 
watts. The cost of operation for the static condenser 


for 2,400 hours at $.0175 per kwh. is $13.98. The total 
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‘ost per year will be the sum of the power and the 
ixed charges, or 

$13.98 + $339.30 = $353.28, total cost per year 
Che cost of operating the synchronous condenser com- 
pared to the cost of operating a static condenser is, 
therefore, 


Total cost per year synchronous condenser $757 
Total cost per year static condenser....... 353 
Balance in favor of static condenser....... $404 


Since the initial cost of the static condenser in this 
instance is but $18.00 in excess of the first cost of the 
synchronous condenser, the static condenser is the 
logical choice. In many cases even though the first 
cost of the static condenser is greater than the first 
cost of the synchronous condenser, the difference in 
the fixed charges soon offsets the difference. 

In the above comparisons, there has not been taken 
into consideration the cost of a foundation which 
might be necessary with a synchronous machine, nor 
the maintenance cost. On each of these items the bal- 
ance would be in favor of the static condenser because 
it requires no special foundation and requires no at- 
tendant. . 

The savings on the power bill should next be con- 
sidered. Following is shown one of the many differ- 
ent methods of computing savings on power bills, 
which vary in different localities. Since there is a 
90-kw. load for 2400 hours a year and the average 
power rate is $.0175 per kwh., the power bill will be: 


90 « 2400 x = $3,780 
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Since the power is billed at 85 per cent P.F. and 
the present power factor is 50 per cent, the amount 
that will be billed is: : 

4 x $3,780 = $6,426 

50 
Therefore the penalty is: 

$6,426 — $3,780 = $2,646 
Since the penalty is the amount saved by correcting 
the power factor, in this case it is very desirable to 
correct the power factor because it costs but $353 per 
year to save $2,646. On this particular installation the 
static condenser will practically pay for itself the first 
year. 

In case there is a bonus for correcting the power 
factor above 85 per cent and it is corrected to unity, 
the power bill will then be: 


~- 
x $3,780 = $3,213 
100 


which shows a bonus of 
$3,780 — $3,213 — $567 bonus 
This bonus brings the total savings up to 
$2,646 +- $575 = $3,221 
In this case the first cost would be 
1-156 kva. condenser — $3,078 
and the cost per year would be: 


Power cost (500 watts) 2400 hrs. at $.0175 $21.00 
Fixed charges at 15 per cent............ 461.70 
$482.70 


If the correction were to unity, the static condenser 
would almost pay for itself the first year. 


Discussion on Fuel Savings Conference’ 


W. C. Buhl, Jr.: The author is taking this oppor- 
tunity to submit a closure since several points appear 
in the printed discussion which were not directly cov- 
ered in the original remarks from the floor made by 
these gentlemen. On page 13, Mr. Siebert makes a 
number of remarks on leakage, bearing particularly on 
the subject of distortion within the recuperator struc- 
ture from the heat of secondary combustion. 


The refractory of which Chapman-Stein recupera- 
tor tile are constructed is of the highest grade of acid 
brick made by the Harbison-Walker Refractories 
Company, whose best brick are recognized in the steel 
industry as, if not the best, among the three or four 
brands worthy of this title. This brick when used in 
furnace combustion chambers is frequently called 
upon to stand temperatures approximating 3,000 deg. 
F. and does this without failure, even in periodic fur- 
naces. Since the recuperator with tile made from the 
same material receives the fumeé after passing from 
the furnace proper and is at the same time being con- 
tinually cooled by the air passing through it, it would 
seem that the wildest imagination could not conceive 
of these tile even approaching the furnace tempera- 
ture and consequently the thought of failure of the 
brick by fusion is so remote that it need hardly be 





*Discussion in connection with W. C. Buhl, Jr.’s, paper pre- 
sented at Fuel Savings Conference, April 3, 1924, and appearing 
in the June issue Iron and Steel Engineer. 





Decrease tue: per ton of giass.. 


considered. At least it has never yet occurred in 15 
years of operation. I can only reiterate what I have 
previously said regarding leakage; that in furnaces: 
built in this country that have been shut down and 
cold at least 100 times in two and one-half years, we 


ENCLOSED POT FURNACE 
GENERAL DATA 


Regenerative 
Furnace 
180,000 cu. ft. 


Recuperative 
Furnace 

Fuel consumption (natural gas). 110,000 cu. ft. 
Fumeé to recuperator or regen- 

I vanin'c vb FV eeVeeeswsenaws 2,330 deg. F. 
Fumeé from recuperator or re- 

generator 
Air from recuperator or regen- 

SE incite des ews vikons tee 1,930 deg. F. 


2,500 deg. F. 


780 deg. F. 1,250 deg. F. 


—_ 


1,450 deg. 


Analysis, Fumeé COs, ,........ 11.7 10.0 
Ee stcevveese 1.1 4.6 
tS eee 0.0 0.0 


Excess air 
oS | eee 
Heat in batch per Ib. (assumed) 
Flame temperature fuel, cold air 

FRIIS & sn Web d ow cnente a 3,200 deg. F. 
Flame temperature fuel, hot air 

CO eer 4,100 deg. F. 3,600 deg. F. 
Percent increase calorific value. 38 per cent 27 per cent 
Percent increase flame temp.... 22 per cent 12 per cent 
Gas cu. ft. per ton glass........ 13,750 cu. ft. 29,260 cu. ft. 
Fuel saved per 24 hours....... 70,000 cu. ft. or 38.8 per cent 
Increase in glass per 24 hours.. 3,700 Ibs. or 30.0 per cent 
15,510 cu. ft. or 53 per cent 


25 per cent 
12,300 Ibs. 
600 Btu. 


5 per cent 
16,000 Ibs. 
600 Btu. 


3,200 deg. F. 
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have been unable to find evidence of leakage or change 
within the recuperator structure. The fact that we 
have these various records given us by steel plant 
operating officials would indicate that the Chapman- 
Stein recuperator makes unnecessary the considera- 
tion of leakage, as it has been shown that it will re- 
main free from leakage for an indefinite period of 
time. In view of the amount of time given in this 
discussion to the subject of leakage, it would appear 
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sion is an unnecessary and needless expense. In the 
usual continuous furnace which has _ considerable 
length, it is entirely possible and our usual practice 
to burn all the fuel that may be burned within a given 
volume without reaching an excessive temperature 
and the consequent failure of the furnace refractories. 

The Chapman-Stein recuperator shows a_ sub- 
atmospheric pressure within the air flues. This sub- 
atmospheric pressure is from velocity head obtained 
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Heat Distribution— 
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ENCLOSED POT FURNACE—HEAT BALANCE 


One Day’s Operation 


121,990,000—71 .5% 


Figures are Btu. 
Recuperative Regenerative 
Furnace Furnace 


199,620,000—73 .5% 
oy) 
/ 


48,620,000—28 .5% 72,000,000—26 .5% 





170,610,000—100% 


271,620,000—100% 


116,640,000—43% 


88,850,000—51 .8% 
147,600,000—54% 


72,160,000—42 .6% 


9,600,000— 5.6% 7,380,000— 3% 








170,610,000—100% 


271,620,000—100% 


72,160,000—100% 147,600,000—100% 


3,600,000— 2% 


2,860,000— 4.3% 
72,000,000—49% 


20,680,000—28 . 7% 


48,620,000—67 . 0% 72,000,000—49% 





72,160,000—100% 147,600,000-—100% 








that leakage is inherent in all other designs and types 
of recuperator, but, as we claim, absent in the Chap- 
man-Stein. 

On the same page, Mr. de Fries uses Mr. Siebert’s 
remarks on secondary combustion to emphasize the 
necessity for proper burner design. I agree with him 
partially in this, but believe that, as by far the greater 
number of large heating operations are carried on with 
raw producer gas fuel, the aspirating type of burner 
would find a very limited application except in the 
few fixed fuel installations. I do, however, claim that 
the use of aspirating burners requiring a large power 
factor for the compression of the fuel or- air is un- 
necessary and that with proper air and fuel port de- 
sign and co-ordination, the use of power for compres- 


by the stack action of the vertical air ducts. This 
dynamic pressure, exerting its force at the collecting 
chamber at the top of the recuperator proper, is con- 
verted to static head. The air pressure from the top 
of the recuperator to the mixing ports is always ma- 
terially above atmospheric pressure and consequently 
an aspirating device is not required to assure that air 
in excess of the quantity required is always available, 
under velocities such as to insure rapid and proper 
mixing. 

Mr. Dyrssen, as well as Mr. Siebert, has asked for 
exact figures, and I include in this article data and a 
balance sheet of an enclosed pot furnace as used in the 
glass industry. It is believed that these figures require 
no further comment as they are self-explanatory. 








Arrange to be present at the meeting to be held at Reading, Pa., 
Under the Auspices of the Philadelphia Section 
Subject: Measurement of Power as Applied to Industrial Plants” by 
H. B. Pratt, Engineer Metropolitan Edison Co., Reading, Pa. 
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New and Improved Products 


finger, but which require strength to straighten 

again, are expected to lead to a greater under- 
standing of the properties of metals. The bars, which 
are really single crystals of pure copper, were pro- 
duced in the Research Laboratory of the General 
Electric Company at Schenectady, N. Y., and have 
been subjected to many kinds of examinations, with 
the revelation of numerous unexpected facts. 


Knowledge about the properties of metals had 
been limited in the past to observations of masses of 
small crystals. The usual piece of metal is a con- 
glomeration of small, closely packed crystals, with the 
crystalline structure usually apparent at a glance. 
Zinc, for instance, is known as a brittle metal; a rod 
of it can be bent but slightly without snapping. Yet 
investigations of small, single zinc crystals show that 
any one crystal of the metal can be drawn out to six 
times its length in one direction; in another direction 
it is extremely brittle. The properties of zinc thus de- 
pend upon how the crystal is examined—whether 
“with the grain” or against it. The usual piece of 
zinc is really a collection of small crystals pointing in 
all directions, so that the properties are the combined 
qualities of the small crystals in the different axial 
directions. The same holds true for other metals and 
other substances. 

A single crystal of copper seven-eighths of an inch 
in diameter and six inches long, as well as numerous 
smaller crystals of the same metal, have been pro- 
duced by Dr. Wheeler P. Davey of the Research Lab- 
oratory. These crystals, obtained by a modification of 
the method devised by Dr. P. W. Bridgman of Har- 
vard University, are much larger than any previously 
recorded. 

Very gradual heating and cooling of pure copper 
in an electric furnace is the secret of the success in 
producing them. The necessary amount of pure cop- 
per, in the form of a bar, was placed in a closed, cylin- 
drical carbon crucible, and slowly passed through the 
electric furnace. If molten metal is cooled quickly, 
the resultant mass is composed of very small crystals; 
if the melt is cooled slowly, the crystals are larger. 
Dr. Davey cooled the melt so slowly that only one 
crystal was produced, and that included the entire 
melt. The atoms had plenty of time in which to ar- 
range themselves as they desired—to build up a single 
crystal rather than a-multitude of small ones. 

Several interesting results have been obtained with 
the large crystals. A piece of about the size of a lead 
pencil, if given a jerking motion, bends as easily as 
does a stick of soft wax; it cannot be bent back, how- 
ever, any more easily than a similar piece of ordinary 
copper. When the copper is a single crystal, all of 
the atoms are arranged in columns, equally spaced. 
When the bar is bent, the spacing is changed; the 
atoms on the inside curve are pressed together, and 
those on the outside are spread apart. Strains are 
set up and the crystal structure is altered. The bar 
becomes an ordinary piece of copper, of smaller crys- 
tals facing in all directions. 

If the surface of the large crystal is nicked or 
dented, the structure in the neighborhood is changed 
in the same way. It is similarly affected by filing or 
polishing. When one of thé bars is polished it is 


Cnn. bars that can be bent double with one 


necessary to take off a mil or less at a time. Even 
then the structure of the new surface is altered. The 
condition is remedied by etching away the surface 
with the usual acid bath. 

An etched bar of the copper appears to be rough. 
There seem to be alternate dark and light lines. The 
appearance of the lines is due to the fact that the acid 
etches more easily in some directions than in others. 
The directions in which it etches with the greatest dif- 
ficulty are parallel to the axes of the crystal. 

Externally the large, single copper crystals differ 
little from the usual metal. X-ray analysis, however, 
furnishes conclusive evidence that such a crystal has 
been produced. Dr. Davey, by means of special 
apparatus, was able to prove that he had one crystal. 
In the usual examination a small tube of finely pow- 
dered crystalline material is placed in the path of a 
narrow beam of X-rays of a specified wave length. 
The substance turns the X-rays in different directions, 
according to the arrangement of the atoms in the 
minute crystals. A series of lines is produced on a 
photographic film, and these lines are used in calcula- 
tions which reveal how the atoms are arranged and 
how far apart they are. Copper crystallizes in the 
face-centered cubic system, i. €., the atoms are ar- 
ranged at the corners of an imaginary cube, with an- 
other atom in the center of each face. In studying 
the single crystal Dr. Davey revised the method of ex- 
amination so that the large crystal was used, rather 
than crystalline powder. The specimen was swung 
slowly back and forth through an angle of 30 deg., 
with the edge in the path of the X-rays. The rota- 
tion of the single crystal produced the same effect as 
using a stationary powdered sample, and a pattern 
was received on a stationary film. At the same time 
a moving film was used, mounted on the turntable 
with the crystal. If the specimen had not been a 
single crystal, no lines would have been obtained on 
the movable film, since the X-rays would have affected 
the entire film uniformly. The lines were obtained, 
however, and calculations based on a comparison of 
the two negatives showed that the axis of the crystal 
was parallel with the direction of cooling the ingot. 

It is difficult to foretell the results which will fol- 
low a study of large metal crystals. It has been 
thought for several years that such specimens would 
have unexpected properties, and now the prophecy is 
substantiated. 


Current Transformers for Super-Accuracy 
on High Secondary Burdens 


Current transformers designed for accurate meter- 
ing where-the secondary burden is high have recently 
been placed upon the market by the Sangamo Electric 
Company, Springfield, Illinois. 

These transformers are known as Types F and G. 
Both types are rated at 50 volt-amperes and are built 
in capacities from 5 to 1000 amperes. The Type 
F is intended for use on circuits not exceeding 7,500 
volts, 25 to 133 cycles, while Type C is intended for 
use on circuits not exceeding 15,000 volts, 25 to 133 
cycles. 

Both types are also built with two separate secon- 
dary circuits, one for meters and the other for relays 
and other auxiliary appliances. 
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Automatic High Voltage Compensator 


An automatic high voltage compensator has just been 
placed on the market by the Electric Controller & Manu- 
facturing Company, of Cleveland, Ohio. 

This compensator is built for voltages 2,500 and be- 
low. It is push button operated and entirely automatic. 
With the exception of the overload panel, which is 
mounted on the top of the tank, the compensator is en- 
tirely submerged in oil and the tank is so designed that 
the compensator is dust-proof, weather-proof, vapor- 
proof and fire-proof. It can be installed either indoors 
or outdoors. 

A push button is operated by an independent low 
voltage circuit which is taken from an independent trans- 
former so that there is no danger of the operator ever 
coming into contact with the high voltage circuit. 

Having the starting transformers and the operating 
mechanism entirely submerged in oil and automatically 
operated removes all possibility of explosions or high 
voltage flashes. 

This automatic compensator is so designed that con- 
tinuous torque is applied to the motor from the time the 
push button is pressed until the motor has been brought 
up to speed. 

Operating the start switch causes the motor to be 
started under reduced voltage obtained from the trans- 
formers in the compensator and after the motor has 
reached the proper and safe speed it is automatically 
thrown across the line by the compensator. 

It is believed that a great many more high voltage 
motors will be used now that a safe high voltage start- 
ing compensator has been placed on the market. 


Automatic Reclosing Circuit Breaker with 
Provisions for Manual Operation 


Automatic reclosing circuit breakers have long 
since emerged from the class of new devices. In cer- 
tain fields, notably in coal mines and electric railways, 
they have an established place as one of the devices 
essential to efficient operation. In other fields and in 
industrial plants generally, where interruptions due 
to overloads and short-circuits are not so frequent, 
automatic reclosing circuit breakers have not been so 
generally adopted. The reason for this probably has 
been that the advantage of the automatic reclosing 
feature has not been sufficiently apparent to offset 
the thought that an automatic reclosing circuit breaker 
is more complicated than a manually operated circuit 
breaker. There has also no doubt been considerable 
hesitancy in the past in applying automatic reclosing 
circuit breakers to important feeders in mills and in- 
dustrial plants because of some doubt as to what 
should be done in the event that the circuit breaker 
failed to operate. While failure to operate may be 
regarded as an unusual occurrence, it is folly to deny 
that the possibility of such failure always exists with 
automatic control. 

In order to overcome these objections and obstacles 
to the more extended use of automatic reclosing cir- 
cuit breakers, the Automatic Reclosing Circuit Break- 
er Company of Columbus, Ohio, has recently devel- 
oped a circuit breaker which normally is full-automa- 
tic in its operation but it may at any time be operated 
in the same manner as a manually operated circuit 
breaker, to which industrial plants and mills are accus- 
tomed. 
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When operating as an automatic reclosing circuit 
breaker, it is under the control of a double pole push 
button switch. When this switch is in the “off” posi- 
tion, all of the control circuits of the breaker are com- 
pletely disconnected and the breaker remains open. 
When the switch is in the “on” position, the control 
circuits of the breaker are connected and the break- 
er closes provided conditions on the line are proper 
for it to close. On overload, it opens automatically, 
remains open a short time interval regardless of load 
conditions, and at the expiration of that time interval, 
recloses providing the overload or short circuit which 
caused it to open has been removed. 

When for any reason whatever it is desired to oper- 
ate the circuit breaker manually, the control switch 
is thrown in the “off” position and the operating han- 
dle attached to the breaker. The breaker is then 
closed in the usual manner by depressing the operat- 
ing handle. It will open on overload or voltage fail- 
ure if provided with no-voltage release. The operat- 
ing handle is removed when the breaker is again placed 
in automatic operation. 

This most recent development represents the most 
complete type of circuit breaker protection that can 
be had. The refinements of automatic control are had, 
coupled with assurance of high grade circuit breaker 
protection at all times and under all conditions. At 
the present time, breakers of this type are available 
in capacities up to and including 2,000 amperes. 


New Voltage Tester 


The Square D Company has issued a little folder 
covering a new voltage tester. 

For a long time electricians have realized that a 
pigtail socket and an ordinary lamp had a lot of short- 
comings when it came to indicating voltage. In the 
first place, lamps were easily broken and consequently 
were expensive over a period. 

This voltage tester requires no lamps, and conse- 
quently there isn’t anything about it which is easily 
broken. It is enclosed in fiber which withstands rough 
usage. 

For a complete description of the voltage tester 
secure catalog No. 5000. 

The Mutual Electric & Machine Company has 
issued a very attractive pamphlet which illustrates and 
describes the added advantages of “Bull Dog” safety 
switches in the new “Luminized” finish—an aluminum 
deposit process. 





The November Issue 


of 
“TRON AND STEEL ENGINEER” 
Will Contain 


“Developments in Electric Maintenance 
Shop Practice” 


A complete discussion by the engineers 
of the steel industry. You cannot afford 
to miss this copy. Look for it. 




















r- 
S 


n- 


it- 
il- 
t- 
ed 











October, 1924 


Six-Ton Electric Furnace 


A six-ton horizontal ring type induction steel melt- 
ing furnace, the largest of its kind in this country, has 
recently been placed in successful operation by the Gen- 
eral Electric Company at the plant of the Allegheny Steel 
Company, Brackenridge, Pa. This unit operates on the 
principle of a transformer, the secondary circuit of which 
is the metallic bath or furnace charge. 


The furnace is rated 800 kw. at 2,200 volts single- 
phase, 8.5 cycles, with a hearth capacity of 12,000 pounds. 
Suitable refractory lining material is provided in the 
form of “Furnite”, a composition of calcined and elec- 
trically fused magnesia developed by General Electric. 
The furnace has four doors, one of which is used exclu- 
sively in pouring and the other three for charging and 
inspection of the hearth. Conventional motor-driven 
tilting mechanism of the rocker type is provided. 


Power is supplied at 25,000 volts, 60 cycles, 3-phase. 
This is first stepped down to 2,200 volts and is then 
converted into 2,200-volt, 8.5 cycle, single-phase power 
by means of a motor-generator. A motor-driven blower 
supplies cooling air to the furnace winding. 


The average time necessary for melting, refining and 
alloying a charge of 7,000 pounds of steel scrap is four 
hours, with a total overall energy consumption of about 
800 kwh. per ton. The furnace is operated by one melter 
and two helpers in 8-hour shifts, the operation being 
continuous. 

One of the desirable features claimed for this unit 
is a high grade product of extreme uniformity, resulting 
from the ease of metallurgical control and the cleansing 
and stirring action caused by the electro-magnetic forces 
in the metal bath. 


Inductive Time-Limit Controller 


When electric motors were first installed in the steel 
mill, the main requisite of the controlling equipment was 
to provide protection for motors. Experience in the use 
and application of motors, developments in motor and 
controller design, gradually changed operating methods. 
It was found that the power of the motor could be ap- 
plied more effectively and the controller assumed an en- 
tirely different role. It is now designed and used to make 
the motor perform specific duties regularly, necessary 
to meet the requirements and operating schedules of the 
mill in general, and, in addition, protect the motor. 


To insure getting the greatest production of the main 
mill, all machines of an auxiliary type, but which are 
nevertheless a part of the complete production equipment, 
must be constantly performing their pre-determined work 
according to a definite time schedule or cycle to dovetail 
into: the production program. There is a definite time 
limit for each operation or job. 

Operators work efficiently if they can count on the 
same time periods for various operations, they synchron- 
ize their movements accordingly and carry out their 
duties almost automatically. 

Steel mill engineers have favored the “time-limit” 
control, and recognizing this, Cutler-Hammer engineers, 
long experienced in the design and application of steel 
mill motor control, have developed a controller which 
incorporates a new principle of time-limit control which 
has none of the features that have been found unsatis- 
factory in the past. 

Dashpots and other mechanical and electro-mechani- 
cal means have been tried but while suitable in many 
kinds of service, they have not satisfactorily withstood 
the strenuous steel mill duty. 
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Simplicity Attained. 

In the design of this time-limit starter the inductive 
principle is utilized to obtain the accelerating time, a 
transformer being used in place of relays, inter-locks, 
dashpots or other moving parts to control the time of 
acceleration. The entire construction and all parts are 
extremely simple—there are no moving parts other than 
the reversing switches, main magnetic switches and the 
accelerating switches. 

Through the medium of the transformer a holding 
out current of transient nature is obtained in successive 
accelerating switches. 

Transfer of connections takes place automatically 
with the cutting out of successive steps of resistance with- 
out disconnection of the coil circuits. 


In this new development, the acceleration period is’ 
very uniform under ordinary conditions of load varia- 
‘tions, the time being somewhat increased on heavy loads. 
Thus the machine driven, whether reversing table, screw- 
down or other auxiliary machine, is always brought up 
to speed in the same period to insure the productive 
synchronism and plant efficiency desired. 


The adjustments for the timing of the acceleration 
are made on the stationary parts and are, thetefore, per- 
manent. Adjustments to meet all requirements can be 
made. 

Particular attention has been given to the ease of 
replacement of wearing parts, permanency of adjustment, 
reliability of operation, elimination of ruptured coil cir- 
cuits and burn-outs and slow deterioration of arc-rup- 
turing contacts. Arcing tips are provided and the arc 
shields of the blowout provide a deep channel in which 
the arc is disrupted. The main contacts are of the butt 
type. 

Two types of these starters are made, one suitable 
for reversing table service and one for applications where 
the motor is liable to stall as on screw-downs and side 
guard manipulators. For this latter service a jamming 
relay is added. 

The switches used consist of the main contactor, re- 
versing switches and the accelerating switches. 

The master switch is small and compact with snugly 
fitted cover. Standard mill type non-stubbing fingers 
are used interchangeable with other C-H drum control- 
ler fingers. The contacts are self-oiled, the o‘ling wick 
holding enough oil for six months’ operation. The cyl- 
inder is mounted on a square shaft conforming with the 
construction of all Cutler-Hammer drum controllers. 
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rs GOn MOM EUPRECS, ...nccccccccsccosccoscvseces a one d pallette aa wi lends ase widiscionk woe 1,510,994 
i Ebi eciiees embinde es 40 send sinemebs een sewdnns seas Re iis bbdvehds predshesecddankas sede 1,510,638 
Speer seeee Ge STEE CROVOIOS 5.x 5 5 5 oc cc ccc cwccescccsecbevenes ay erie ene en ee re 15,930 
RRs ae a eas Ns ds waeeaeihe I De eat ee 1,510,830 
PUM, GINS Gnd Bir-GrIPED FOOLY. 22.0. ccc cicccccccscccess See UNITS 5 63. 5 ss 040d score ccudesedeas 1.510, 990 
Pump, control lever with connections, fuel.................. err Terre ce Te ee re 1,510,576 
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i SE ss secss seb eases ss SecscnesccveseeC ebb eusevenacet F. A. Gillespie, C. Meyer, H. B. Meade....... 1,510,744 ns 
Pumps, controlling apparatus for air pressure systems........ fy Se .  eeee 1,511,034 6 
NN a nee ne a a i Dae EU Gy ES 5 ove cccccscecwvesa 1,510,588 sa 
PEERS PEROT e rer. ee ee ON MR Ee eee Se tvikadewwnee 1,511,025 ” 
Ge WUC MISCO. 20. occ ccccccsnsccscubgeesecenesse ES EE ES Ee ee 1,510,914 “ 
Cr Cn ai bid od ews cadeoakes eed Oe Peekae seals ye ee ee ee 1,510,999 ° 
ror a deate scindi- e cabs arial wa ele We ae an ieee we ee iia tre ce ik Oca cela weed sini 1,510,932 
ainsi es his es evs hie ior Siscva a io al moe hl ic Re as a cia d ha malate delaras 1,510,967 si 
a sir hci vo ws wisn vh uid lw ose ening ea eS ete OE a a a a anid xg ee eee 1,510,831 % 
I Ss. sm ein.» owaidin cieolile Picded ale kaa an ae aie eB Be A oe i ee ee edad ee 1,510,802 eg 
i A i i ie ote 5 5 Sig eel ried a. wk G MiG ae ae nad dca i we a ee eg ran ee a 1,510,991 
rn ee ee ee ee, ee he oe Sp ee a ee ee 1,510,856 - 
I I ee cr a a Seidl une oi aigulieneieciaie oda aelanee ie ae ec Kerie henese o Whe ey ” 
oe ee ee, a ee rae ee eee es ae 1,510,542 = 
Warves, GEVICS TOF GHCTAUING,. o...< 6. cc ccccusdscetvacasccvsswnd eS eee soo cvk Demare " 
ee, ee ee J. Prutscher......... Pee Teer err | a 
*Printed copies of patents are furnished by the Patent Office at 10 cents each. Order by patent number. Address Com- 


missioner of Patents, Washington, D. C. 


The Ten Commandments of Salesmanship 
By DR. FRANK CRANE 


Some time ago I wrote an article on “Salesman- 
ship from a Consumer’s Standpoint.” I have received 
so many requests from business houses to republish 
this that I have decided to rewrite it, make it more 
concise, and cast it in the form of Ten Command- 
ments. 


It is to be kept in mind that these commandments 
are supposed to come from the consumer, and not 
from the sales expert. If you want to sell me or any 
other buyer of goods, therefore, we pray you to keep 
these commandments: 


1. Be agreeable. Other things being equal, I go 
to the store where the clerks try to please me. I buy 
clothing, typewriters and automobiles of the man who 
acts as though he likes me. Exert yourself to make 
a pleasing impression on me, please. I appreciate it. 
Hence, dress well. Untidy clothes mean you don’t 
care what I think of your appearance. But don’t dress 
too well. That gives you an air of showing off. Dress 
just right. If you don’t know how, find out. Cut out 
all mannerisms. Give me the impression of a gentle- 
man, honest, square, anxious to please, and good 
natured. 


2. Know your goods. Don’t let there be any 
question I can ask you relative to the manufacture, 
history, distribution, or uses of what you have to sell 
that you cannot answer. If you are selling type- 
writers, know all about the kinds. If you're selling 
coffee, find out all about where all sorts of coffee come 
from, and all points about them. Put in your spare 
time making of yourself an encyclopedia of informa- 
tion about your goods. 


3. Don’t argue. Go with me in your talk, not 
against me. Lead, don’t oppose. Don’t show me 
where I am wrong. Don’t dodge a square issue, and 
show me wherein you are right. Suggest. Don’t 
antagonize. Argument as a rule results in irritation, 
not conviction. 


4. Make things plain. Don’t use any words I 
don’t understand. You can explain the most compli- 
cated matter to a washwoman if you know your sub- 
ject perfectly and practice using simple language. 





Don’t air your technical knowledge and try to im- 


press me. I wan’t to be flattered, not awed. 


5. Tell the truth. Don’t lie, or exaggerate, or 
mislead, or conceal. Let me feel that you are sin- 
cere, and mean every word you say, and that every 
statement you make is of par value. If you repre- 
sent goods that need lying about, directly or indi- 
rectly, quit. There are plenty of articles that are 
straight and all right. Sell them. 


6. Be dependable. Even in small things create 
the impression that whatever you promise is as much 
to be depended upon as your signed note. If you 
make an appointment at 3 P.M. Tuesday, be there at 
2:45, or telegraph. If I order goods of a certain 
grade, let them be found to be exactly of that grade 
when I receive them. 


7. Remember names and faces. If you have not 
a natural gift for this, acquire it. Get a little book 
and set down every day the names of those. you have 
met with their characteristics. Practice this until you 
become expert. No man likes to be forgotten or to 
have you ask his name. 

8. Don’t be egotistic. Eliminate the pronoun I 
as much as possible from your vocabulary. Talk 
about me, not yourself. Don’t tickle yourself, tickle 
me. I’m the one you want to win. 

9. Think success. Success begins in the mind. 

Why think fifty cents, when it is just as easy to think 
fifty dollars? Tell success stories, not incidents of 
failures and hard luck. Radiate prosperity. Feel 
prosperous. It’s catching. Keep your chin up. 
The reason you are hired to sell 
goods is that you are a human being. Otherwise your 
employer would have sent a catalog. So be a human 
being, likable, engaging, full of human electricity. 
For I patronize as a rule the salesman I like. 


10. Je human. 


Selling goods is the greatest business in the world. 
It takes all there is in aman. You need to know psy- 
chology, you need tact, intelligence, self-control, 
courage, persistence and inexhaustible good humor. 
It is not a job for a second rater. You simply have 
to make good or go under. 


[ admire a good salesman because I never was able 
to sell anything in my life. But I’m a good buyer. 
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Reading Meeting 


Auspices 


PHILADELPHIA SECTION 
A. I. & S. E. E. 


Saturday~ November 8th, 1924 


BERKSHIRE HOTEL 
READING, PA. 


Measurements of Power as Applied 
to Industrial Plants 


By HORACE B. PRATT 


Engineer, Metropolitan Edison Company 
Reading, Pa. 


The Engineers of the Iron and Steel Industry are all 


invited to attend the meeting to be held in Reading. 
This will be one of the largest gatherings of the year. 


Make your Hotel Reservations early. 
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EC&M 
HIGH-VOLTAGE COMPENSATOR 








For starting squirrel cage motors on 2500 volt or lower volt- 
age circuits. 


It is push-button operated and automatic. It protects against 
overloads and single phasing. 

Push one button to start and push another to stop. The motor 
is accelerated with continuous torque. 

It is oil-immersed, dust-proof, weather-proof, vapor-proof and 
fire-proof. Install it indoors or out. 


THE ELECTRIC CONTROLLER & MFG. CO. 


BIRMINGHAM ~BROWN-MARX BLDG. PHILADELPHIA ~ WITHERSPOON BLDG. 
CHICAGO-CONWAY BLDG. CLEV ELAND, OHIO PITTSBURGH-OLIVER BLDG. 


CINCINNATI ~/=:NATIONAL BANK BLIG.- LOS ANGELES~THOMAS MACHINERY CO. SAN FRANCISCO-CALL BUILDING 
DEN VER -3535 WALNUT ST. AMERICAN BANK BLDG. SEATTLE-524 AVE. SOUTH 
DETROIT -DIME BANK BLDG. NEW YORK-5O CHURCH ST. TORONTO - TRADERS BANK BUG 
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Fleet of 4 Baker Tractors and Trucks at the Kelsey Wheel Co., Detroit, Mick. 


Fast, Husky and Trackless 


HOVING and pulling bulky loads on a hand truck may 
be an impressive display of what muscle can do. But it’s 
bitterly expensive, measured by modern standards. 


Business today finds it more economical and more practical 
to put hand tractors on more productive work and to utilize 
power in solving its haulage problem. 


A single industrial tractor or truck is often sufficient for all 
material handling— prodding lazy materials into action and 
cutting costs to the lowest possible point. In other cases, 
different types:of machines are more adaptable for various 
kinds of work. 


There is a Baker tractor or truck for every material handling 
problem. Write for our complete catalog, or ask to have a 
Baker engineer first study your conditions and then recom- 
mend the most efficient type for your needs. 


Baker Industrial Division 


THE BAKER R & L COMPANY CLEVELAND, OHIO 


TRADE-MARK 
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The Pride of the Fleet 


§ t« Kersey Wueet Co. uses trac- 
tors to pull heavily loaded trailers 
about the shop or in the street under 
all kinds of weather conditions. 


But for versatility and all-around useful- 
ness the shop foreman swears by the 


Elevating Truck above. 


It carries 3 tons down crowded shop 
aisles at 6 miles per hour, turns corners 
that look impossible and negotiates a 
15% ramp without difficulty. 

A truck like that, that never tires on 
the busiest day and is always on the 
job when you need it, saves enough in 
six months to cover the invoice for 
the equipment. 


THE BAKER R & L COMPANY 
Cleveland, Ohio 
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BRUSH OF PROVED QUALITY 


Use 


259 


On 


DC side of Rotary Converters 
DC Generators 
DC Motors 


AC Commutator Type adjust- 
able speed motors where 
commutators are undercut 

and secure minimum commu- 

tator wear, cool operation with 
splendid commutation and con- 
sequent increased efficiency. 


Nationa 
Pyramid Brushes 


Manufactured and guaranteed by 


NATIONAL CARBON CO., INC., Cleveland, Ohio—San Francisco, Cal. 


Canadian National Carbon Co., Limited, Toronto, Ontario 





Emergency Service Plants 






CHICAGO, ILL. PITTSBURGH, PA. NEW YORK, N. Y¥. 
551 West Monroe St. 7th Floor, Arrott Power Bldg. No. 3, Barker Place 237 East 41st St. 
Phone: STAte 6092 Phone: SMI thfield 0740 Phone: VAN derbilt 0425 
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ALLIS-CHALMERS 


Rolling Mill Motors 








3000 H.P., 6600 Volt, 25 Cycle, 3 Phase, 147 R.P.M., Induction Motor 
built for United States Steel Corporation 


Complete Electrical Equipment 
For All Types of Main Roll Drives 





Heavy Duty Power and Electrical Machinery 





ALLIS -CHALMERS 
PROOUCTS 
Flour and Saw Mill Machinery 











Power Transmission Machinery 
Peni 
r mor Elects Hei “s 


ALLIS-CHALMERS 
PRODUCTS e 
Electrical Machinery 
M 


Steam Turbines ANUFACTURING COMPA NY 


Steam Engines 


Gas and Oil Engines 
Hydraulic Turbines 
Air Compressors - Air Brakes 


Crushing and Cement 
Agricultural Machi 


= Ne SF MILWAUKEE, WISCONSIN. U.S.A» Condensers 
5 


FEOUEORERTAUE RARE EU TO TEER CREE CE TREE TERRA CREATE REAR 


Fr 











~ 





October, 1924 






IRON AND STEEL ENGINEER 





r 
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Che Delta Star 











CUNIT(A)TYPE ) 


— 




















For Any 
Capacity 


For Any 
Voltage 


station requirements to Delta-Star. 


garetts outdoor 

operating requirements, engineers who have the ability and experience 
necessary to combine utility and appearance. Just submit your outdoor sub- 
We know you will like our service. 





Unit Type 
Stations 


Prompt 
Shipment 


substations are designed by engineers who know 





DELTA-STAR 
2400 Block Fulton St 


ELECTRIC CO. 
Chicago, Illinois 





a 








Birmingham, Aila., 


Bese Mass., 294 Washington St. 
Buffalo, N. Y., 595 Ellicott Square 
Charleston, W. Va., The Eng’g Service Co. 
Columbus, Ohio, 600 Joyce Realty Bldg. 

Detroit, Mich., 708 Ford Bldg. 


827-830 Brown-Marx Indianapolis, 518 Trac. Term. Bldg. 


Kansas City, Mo., 301-2 Dwight Bldg. 
Knoxville, Tenn., Holston Nat'l Bank Bidg. 
Los Angeles, Calif., I. W. Hellman Bldg. 
Minneapolis, Minn., 940 Sscurity Bldg. 
New York, N. Y., 25 Broad St. 

Orlando, Fla., Cornell-Mathews Co. 
Philadelphia, Pa., 1333 Real Estate Trust 


Pittsburgh, Pa., 934 Union Trust Bldg. 
Rochester, N. Y., 119 Main St., E. 
Salt Lake, Utah, 313 Dooly Bldg. 
San Franciso, Calif., 193 Second St. 
Seattle, Wash., Hoge Bldg. 
St. Louis, Mo., Railway Enchange 
Syracuse, N. Y., City Bank Bldg. 








UNIT TYPE CEMENTED SWITCH INSULATORS 
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A Manually Operated Circuit Breaker 
That Recloses Automatically 





Front and Rear Views, Type “AHM” 600-Ampere Automatic Reclosing Circuit Breaker 
With Removable Handle for Manual Operation 


or 


An Automatic Reclosing Circuit Breaker 
That May Be Operated Manually 


either way 


This Circuit Breaker Embodies All That Is to Be Had in a Circuit Breaker 
and Assures You High Grade Circuit Breaker Protection 
At All Times and Under All Conditions 


With That Refinement in Service That Can Be Had Only With 


Shae Circuit Breaker with LIQunus 


Bulletin 314-F Gives Details. 


THE AUTOMATIC RECLOSING CIRCUIT BREAKER CO. 


COLUMBUS, OHIO. 


PITTSBURGH: 1815 Oliver Bldg. WILKES-BARRE, PA.: 816 Miners Bank Bldg. 
ST. LOUIS: 401 National Bank of Commerce Bldg. CHARLESTON, W. VA.: 314 Moore Building 
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ECONOMY 
30A250V 


NDUSTRIES using electrical energy 

save 80% annually in fuse mainte- 
nance costs by installing Economy Re- 
newable Fuses in the place of “one-time” 
fuses. | 


The famous Economy “Drop Out” Re- 
newal Link—the least expensive and the 
only portion of the fuse destroyed in 
(0) 01 =) = 06 (0) 0 Rees 001-0 .¢ 1-0 0b MEI- A410 12am 010)-5-3 10) (om 


Check up your fuse costs. 


For Sale by All Leading Electrical 
Jobbers and Dealers 


ECONOMY FUSE & MFG. COMPANY 
Chicago, U.S. A. 


Economy Fuses were the first line using an inexpensive bare 
renewal link for restoring a blown fuse to its original efficency to 
be Approved in All Capacities by the Underwriters’ Laboratories. 
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ECONOMY 
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Embody New Principles in 
Plug and Receptacle 
Construction 


—Circuit broken in separate chambers. 


—Contact parts enclosed in separate 
chambers of insulating material. 


—Arc instantly smothered. 
—Current carrying parts fully protected. 


—Means provided for effectively grounding 
portable devices. 





Made in 2, 3, and 4 Poles, for 10, 30, 60, 100, and 
200 Amperes and for 250 Volts, A. C. or D. C.; 





ARKTITE RECEPTACLE 





WN Condulet—Plug Partially Inserted or 600 Volts, A. C. 
LISTED AND DESCRIBED IN BULLETIN NUMBER 2055 5 





CROUSE-HINDS COMPANY 
SYRACUSE, N.Y., U.S.A. 


SALES OFFICES 
BOSTON CHICAGO 


























NEW YORK 
PHILADELPHIA DETROIT ST. Louis MINNEAPOLIS 
CINCINNATI SAN FRANCISCO 
CH 125 
Wii , een Misia — jp Fie dy 
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PYLE-O-LYTE 


You'll find a wide range of types and 
sizes for every flood-lighting require- 
ment. 

Cases built of long-lived cast aluminum 
alloy that will outwear ordinary sheet 
metal units—Storm, Gas, Rust, Proof. 


Write for Catalogue No. 4. 


General Offices and 
Works: 
1334-58 N. Kostner Ave. 
CHICAGO 
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PYLE 


: LYTE 
~N 


» Down Ove 


STEAM TURBO-GENERATORS 


Pyle National Steam Turbo-Generators 
are made in five types—Capacities 
ranging from 500 watts to 74 K. W. 
Steam Consumption less than that of 
any other turbo-generator of equal size 
and capacity. 


In Canada: 


The Holden Co., Ltd. 
Montreal, Winnipeg, 


Vanccuver, Toronto 
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Double-acting thrust 
bearing, flat seats 
(grooved races) 
2100-F Series 





Single-acting thrust 
bearing, flat seats 
(grooved races) 
1100-F Series 





gingie- acting, self- 
aligning thrust 
bearing 
1100 Series 





Single-acting, self- 
aligning thrust 
bearing, leveling 

washer. 1100-U Series 





Double-acting, self- 
aligning thrust 
bearing, leveling 
washers 
2100-U Series 


All Ball Bearings Look 
Pretty Much Alike—But- 


THE PRESIDENT KNOWS that 
if his corporation is to be a dividend- 
payer it must produce a quality 
product. So he tells his engineers to 
get the best bearings, because no 
part of the mechanism is more im- 
portant. 


THE PRODUCTION MAN- 
AGER KNOWS that ball bearings 
play a most important part in the 
efficiency, economy and long life of 
his product. So he demands the 
best. 


THE CHIEF ENGINEER 
KNOWS that Strom Ball Bearings 
have emerged successfully from the 
severest tests to which bearings 
have ever been submitted. He knows 
that they give rotating units the 
rigidity they require for smooth 
operation. He knows that they are 
hardened throughout, not merely 
case-hardened. He knows that the 
dimensions are held to close toler- 
ances. He knows that for long life 
and hard service Strom Ball Bear- 
ings have an unexcelled record. So 
herecommends Strom Ball Bearings. 


THE PURCHASING AGENT 
KNOWS what it means to tie up 
with a manufacturer with facilities, 
production capacity, high quality 
product and a record for prompt- 
ness. So he selects Strom Ball Bear- 
ings, because back of them is a fac- 
tory and a service he can depend on. 

THE SALES MANAGER 
KNOWS that he has a powerful 
sales argument when he can say that 
his product is equipped with Strom 
Ball Bearings throughout. The su- 
periority of Strom is a recognized 
factor in the automotive field. 


THE CUSTOMER KNOWS 
that faithful and efficient perform- 
ance of your product is insured 
because it is equipped with Strom 
Ball Bearings which have proved 
their superiority over a long period 
of years. 

Whatever your bearing needs 
may be Strom Ball Bearings will 
give satisfaction, Our engineers are 
at your service. They will gladly 
work with you, or for you, to aid 
in any way. Write for information. 


S341) 





STROM BALL BEARING MFG. CO. 
Formerly U. S. Ball Bearing Mfg. Co. 
4594 Palmer Street, Chicago, Ill. 
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Single-row deep- 
groove Standard 
type, radial bearing 





Double-row, deep- 
groove Standard 
type, radial bearing 


‘ 





Angular contact 
bearing, combination 
radial and thrust 





Double-row, maxi- 
mum type, 
radial bearing 





Single-row, max 
mum type, 
radial bearing 
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departmental power costs 





Sangamo Type D-5 Watthour 
Meter for Switchboard Mounting. 


rising? 


How much electric energy per unit of output did your 
foundry use? Your machine shop? Your pattern shop? 


How will your accounting department allocate power charges 
correctly against each of these departments? 


Do you know where power is being wasted? How can the 
loss be located? 


All these money-saving, cost-finding factors are essential to 
the economical operation of the modern industrial plant. 


But you cannot get this data unless you install suitable watt- 
hour meters on each main electric light and power feeder 
serving each department or manufacturing process. 


Large savings have been made by many industrial concerns 
through the use of Sangamo Watthour Meters for this im- 


portant service. 
Write for data. 


Sangamo Electric Company 
Springfield, Illinois 


New York Chicago Birmingham San Francisco Los Angeles 


SANGAMO METERS 


FOR EVERY ELECTRICAL: NEED 


6920-4 











IRON AND STEEL ENGINEER October, 1924 




























For Steel Mills 
and 


Foundries 


Dust-Tight 
Heavy Duty 
Unit 
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cA Dust Tight Glass Cover Sealed to 14” R.L.M. Type RR 
Reflector by a Rugged Gasketed Cast Holder 
Catalog No. 29950 For Cover Only 


Hinged to permit easy change of lamps. 
Made heavy and tight to keep out Dusts, Vapors and Smoke. 


Cuts down labor for maintenance and keeps illumination up 
to original high values. 


This device is an indication of the extent to which Benjamin 
is developing from time to time special protective equipment 
designed to maintain illumination at original standard without 
excessive expense for labor in cleaning reflectors and replacing 
broken lamps. 


The Benjamin line of lighting equipment inciudes all sorts of 
heavy duty reflectors and fixtures designed to meet both usual 
and unusual lighting requirements in shops, mills and foundries. 


Any office will gladly furnish specific information. 
Benjamin Electric Mfg. Co. 


NEW YORK SAN FRANCISCO 
247 W. 17th Street 120 S. Sangamon Street 580-582 Howard Street 
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Economy in the long run 








PRICE 


$6.00 


Moderate first cost 





A Brand New Voltage Tester 


Shows whether current is A.C. or D.C.— 
indicates voltage—and requires no lamps 


Here is a brand new type of voltage tester—a Square D 
product—which indicates ACTUAL VOLTAGE, and 
does away with troublesome, costly lamps. 


It also shows at a glance whether current is AC or DC 
—which a lamp will not do. 


The Wigginton Voltage Tester, as offered by Square D, 
comes in one compact, pocket size that can be used for 
all low tension circuits up to 600 volts. 


Everyone who has worked on electrical circuits knows 
the disadvantages of the devices formerly used for esti- 
mating voltages—the constant breakage of lamps, the 
different sizes of lamps that must be carried for differ- 
ent: voltages, the inaccurate suggestion of voltage ob- 
tained from the brilliance with which the lamp“burns. 


This new instrument is infinitely superior in every way 
to other types now in use. It is easy to carry, simple 
to operate. A plainly marked scale gives the reading 
in a few seconds. There is nothing to break or get out 
of order—the tester is enclosed in a light but rugged 
fibre housing. 


The Wigginton Voitage Tester is easy to use. It en- 
tirely replaces lamps in locating open circuits, blown 
fuses and motors running single phase. It may be used 
in emergencies as a voltmeter. 

Anyone working on electrical circuits—electricians, 
contractors, trouble men for central stations, munici- 
pal and underwriters’ inspection—will find this new 
Square D product invaluable. 


Order from your jobber. 


, SQUARE D COMPANY, DETROIT, U. S.A. 
FACTORIES AT: DETROIT, MICH., PERU, IND. 


BRANCH OFFICES 


SQUARE D_CO.,,.CANADA, LTD., WALKERVILLE, ONT. 


BRANCH OFFICES 


a, 4 BRANCH OFFICES: Toronto, Montreal eet San —_ 
Pittsburgh | St. Louis Kansas City New Orleans 
Philadelphia Cincinnati Baltimore _ Columbus 
Milwaukee Atlanta Minneapolis Indianapolis 


Square D™. 


MANUFACTURERS OF THE SQUARE D SAFETY SWITCH 
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K EY Ss TON E 
ACCOMPLISHMENTS 


No. 4 of a series 


“Your number 3 and 4 Keystone 
Grease used in connection with the 
Venango cups has given such satis- 
faction that we would like to have our 
stock house equipped as soon as 
possible with these cups. 

“We have at this time about 450 
cups in use. 

“We find that the gravity grease 
system has saved us at least 55% 
over lubrication with oils.” 








“We were very skeptical about 
what your representative claimed 
Keystone Grease would do for us 
when he first called on us, yet we 
equipped all of our shafting and some 
of our very fast running machines 
with your Keystone Cups and Grease; 
in fact, we use it on all our motors. 
Many of these have not been refilled 
after fourteen months of constant 
use, and we are highly pleased with 
the service they have given us. In 
fact, the grease lasts longer and the 
cups do not require filling even as 
often as your representative claimed.”’ 














*“‘We have been using the Keystone 
Grease for about one year, and we 
find it the most economical lubricant 
we have ever used. We believe it will 
save at least 50% of our oil bill, and 
we have not had a hot box since we 
commenced using the grease.’’ 


——_Z 


Adrag ~*i, 
on the wheels of Industy=— 


OST reduction isn’t in a “price list.’’ It’s in the | 
extra power released for increased production, the | 
elimination of those frequent trips to the scrap pile, 
costly repairs, shutdowns and slowing up of production 
that only the use of a high quality lubricant, such as | 
Keystone Grease, makes possible. 


“In using Keystone Grease on a 
fan running continuously for 72 hours, 
we found thatit required only 1!/, oz. 
of grease as compared with 3 pints or 
oil for the same length of time. 

“Cost of oil $0.11-25/100; cost of 
grease $0.1-40/100. Efficiency of 
grease over oil 704%.”’ 


“We have been using Keystone 
Grease for the last five years and find 
it to be the best of all greases that 
we have ever used, and we have used 
all the different makes of grease. 
Your grease may cost a little more 
than others, but it is the cheapest, 
for you need only about one-half as 
much, or less than any other grease 





made.”’ 


Above are five of Keystone’s 
accomplishments in lubrication 
cost reduction—we could quote 
five hundred. Why not talk toa 
Keystone Sales Engineer—no ob- 


Keystone Grease is a pure petroleum grease, made in 
densities to lubricate everything from high-speed power 
transmission to heavy-duty machinery, under adverse 





conditions of temperature or moisture. It is as honest | 
a lubricant as can be made and will save from three to 
Ketston four times its cost. THE KEYSTONE LUBRICAT- 

ING CO., Est. 1884, PHILADELPHIA, PA., at 
21st & Clearfield Streets. 


ligation—write ! 
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The Master Lubricant 


\ For Every 
\ Industry 
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The magnets were installed under the 
direction of J. H. Gallagher, captain 
of the Grirrin, Captain Gallagher says 
a crew of 40 longshoremen would be 
required to do the work of the two 
magnet cranes. 






































The two C-H 45-in. Red Magnets are part of the equipment of the Steamer Griffin. 


Two Magnets Do Work of | ¢::-:.. 


Red Magnet 
unloading 


40 Longshoremen oo 


Magnet and Crane Equipment Paid for in Year 


The experience the Charcoal Iron Company had with C-H Magnets 
on the Steamer Cicao in 1916 led to their use on the Steamer Griffin when 
this company resumed pig iron shipments this year. 

The captain, J. H. Gallagher, says a crew of 40 longshoremen would 
be required to do the work of the two magnets and cranes. The expected 
saving of the entire investment has been accomplished in one year and 
time of loading and unloading reduced. 

Wherever magnets are subjected to all kinds of weather and must with- 
stand continuous service, the ruggedness, water-and-weather proofness 
of Cutler-Hammer Magnets are of particular value. Their sustained 
lifting capacity is important for any magnet service. 

All Cutler-Hammer Lifting Magnets carry the name and trademark 
—they are coated with rust-resisting red-oxide paint. Publication 3015 
gives all details. 


THE CUTLER-HAMMER MFG. CO. 
Magnet and Clutch Department 


Works: MILWAUKEE and NEW YORK 


Offices and Agents in Principal Cities is been b renga te mentee ded 
Northern Electric Co., Ltd., Canada or cars, or carried from dock to vessel. 


CH! RED LIFTING MAGNETS 


CUTLER-HAMMER 
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P & H Combination Grab Bucket and Magnet Type Crane, for handling coke, limestone, slag, pig and scrap iron, etc. 


You Can Always Count on Steady Service 
and Low Maintenance Cost 


The P & H Electric Traveling Crane with 
grab bucket and magnet for steel mill and 
foundry yard service, is built in accordance 
with the strict requirements of heavy duty. 

These cranes are designed throughout 
with special attention to accessibility— 
bearings are bronze bushed and cast inte- 
gral to pressure alignment, through-bolts 
are used exclusively, shafts may be re- 
moved with gears in place and without dis- 
turbing other parts—all braking is accom- 
plished electrically. 

Bucket Operates Close to Runway Rails 

The design of the P & H trolley permits 
picking up and depositing materials: close to 


either runway rail, a valuable feature par- 
ticularly where runways run parallel with 
building walls. 


P & H Grab Bucket Cranes and Hoists 
are used by such companies as the Illinois 
Steel Co., Wisconsin Steel Co., The McKin- 
ney Steel Co., Wm. Wharton Jr. & Co., Ten- 
nessee Coal, Iron & R. R. Co., Weirton Steel 
Co., Whitaker Glessner Co., Crucible Steel 
Co., Inland Steel Co., Universal Portland 
Cement Co. 


Our Bulletin 305 tells all about the qual- 
ity of P & H design, materials and construc- 
tion. A copy will be forwarded on request. 


Hoist and Crane Division 
“PAWLING & HARNISCHFEGER CO. 
Established in 1884 
3855 National Ave., Milwaukee, Wis. 


New York Chicago 
Atlanta Portland 
Detroit Memphis 


Kansas City 


Pittsburgh 
Los Angeles 
San Francisco 


Dallas 
Seattle 
Philadelphia 








(P*HDGRAB BUCKET CRANES 
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| AIR! 


(T CIRCUIT BREAKERS 


For Alternating Current 
\a” 600 VOLTS OR LESS 
Give protection without complication 
All parts accessible and VISIBLE 
or inicial conta Aecee , yj BREAK IN AIR 


Mechanically strong 


t,t 



































HARD 





Electrically perfect ; ey BARD 
PHOSPHOR BRONZE | COPPER 

a / ONLY 
CARBON SUPPORTS | OMY 
HEAVY METALLIC —~ metal current 
SECONDARY BREAKING - a carrying parts 
CONTACTS 


LAMINATED BRIDGE ~ 
Each leat individually 
formed- Heavy even 
pressure on every 








Lamination 

ALL POLES 
CLOSING TOGGLES RIGIDLY 
Afford heavy contact CONNECTED 
pressure with easy Must close and 
closing asia open together 


OVERLOAD 
Direct acting. Lon 
scale calibration. 
No relays or series 


transtormers 








- ee 










RESTRAINING LATCH 
Positive 1n action, not 
affected by shock or jar’: 


DALITE be 


(Direct acting time ~> “¢ 
Pe . 


ue fem ate 
ITE AIR BREAK has definite 
advantages not present in the oil breaker 


to maximum time. 
No relays 
1 No oil —toleak, carbonize, burn or explode —Just air. 
2 No tanks to conceal anything — or the lach of it. 
3 Neocells — nothing which needs or deserves to be 
imprisoned —Just a faithful and efficient servant. 
4 Inherent simplicity — with resulting low cost of 
installation and maintenance. 


ei ; ( 'UTTE 1888 (is PHILADELPHIA ' 














AUTO-ITE (Non- 
closable on overload) 
Trip tree handle 
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N-B-P Vertical Car Wheel Lathe driven by 75 hp., 300-900 r.p.m. Type T Heavy Duty Reliance Motor. 
Auxiliary motors 1 hp., 1150 r.p.m. and '% hp., 1150 r.p.m. 


Rugged motors 
for husky machines 


Modern tools like this make the production records 
of past years look insignificant by comparison. Rug- 
ged driving motors are essential to stand the pace set 
by such husky machines. 


Type T Reliance Motors are designed and built to 
insure continuous and satisfactory service on just 
such jobs. End brackets are built with extra strength, 
shafts are big, bearings are big. Good materials in 

















7s, develoruins and Soto ample quantity are used in vital spots such as com- 
of Type eliance Motors — 

were unusual in that we re- mutators and windings. 

ceived the active co-operation Complete illustrated evidence that Type T motors are made 

and assistance of 35 steel mill to deserve the term ‘‘heavy duty’’and to do more than meet 
electrical engineers. As a re- ordinary needs, will be found in our Bulletin 2014. 

sult these motors embody the 

ideas of men who know the RELIANCE ELECTRIC & ENGINEERING CO. 

need Ser quenty sad strengt> 1080 Ivanhoe Road, Cleveland, O. 


in every motor detail. — So 
Branches: Boston, New York, Philadelphia, Pittsburgh, Cincinnati, 


Detroit, Chicago, Birmingham, Ala. 
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Four Years Gear Cost 


Nuttall BP Gears are guaranteed to last four 
times as long as ordinary untreated gearing in 
identical service. 


4 Untreated gears @ $35............$140.00 
Labor cost, 3 renewals @ $7.50...... 22.50 
Gear cost, four years.............-$162.50 
or 
| Nettie Br Gear... FS 
Installation and renewal....... 7.50 50.00 
Saving in favor of BP....... $112.50 


That is guaranteed. Enough said? Is there 
any reason whatever for not using BP Gears? 


Complete literature on the sub- 


ject is at your disposal gratis. 
Where shall we send it? 


RDNUTTALL COMPANY 
PITTSBURGH <i: PENNSYLVANIA 


Philadelphia Office Chicago Office 


420 .Land Title Bldg. 2133 Conway Bldg. 
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OPEN TYPE 


STANDARD 


spindle bearings. 
in the bearings. 














Make Good Machines Better 


They strengthen what are often the weak parts in the structure—the shaft and 


They minimize a prolific cause of trouble—friction and wear 


They reduce power consumption and oil consumption. They 
contribute materially to longer life, better performance, lower upkeep, increased 
and improved production. 


“NYRMA” PRECISION BALL BEARINGS 


Experience has proved the preeminent superiority 
of these high precision units under conditions 
where maximum serviceability and freedom from 
vibration under high-speed operation are essential. 
They have all the load-carrying capacity of any 
ball bearing, combined with a speed-ability which 
no other ball bearings have. For years past, they 
have been the standard bearings in tens of thou- 
sands of high-speed machines operating under 
severe conditions. They are increasingly in de- 
mand for high-speed grinders and drills, precision 
measuring devices, electric tools, fractional hp. 
motors and small generators. 


Designed for conditions involving heavy loads, 
hard service, shock, jar and vibration, these high- 
precision, heavy-duty units have proved their 
entire success. They have all the speed-ability 
of the best ball bearings, with a much greater 
steady load-carrying capacity than any ball bear- 
ing and with a temporary overload capacity, as 
under shocks or in starting, which no ball bearing 
has. They are made in both standard and self- 
aligning types—some of the latter being wholly 
enclosed, lubricant packed and dust-and-moisture- 
proof. They are the preeminent bearings for 
high-duty, heavy-duty machines from which the 
utmost is demanded. 





PRECISION ROLLER BEARINGS 











CLOSED TYPE 
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ENCLOSED SELF-ALIGNING 


“NORMA” engineers will welcome an opportunity to work with yours in 
applying these high-precision bearings to the machines you make or use. 


THE NYRMA CUMPANY VF AMERICA 


Anable Avenue Long Island City 
BALL, ROLLER AND THRUST BEARINGS 





New York 
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AND 
FUEL COMPANY 


This 20-ton bucket 
handling crane with 
three yard bucket is in 
constant use handling 
slag at the plant of this 
company at Pueblo, 
Colorado. 


Bulk Materials in Quantity 


Volume is the important factor in the economical handling of bulk 
materials. Continuous operation of the crane and bucket is essential 
and that means freedom from repairs and delays. Speed and low 
maintenance cost are likewise linked with crane design that reduces 
wear and makes inspection easy. 

Cleveland Bucket Handling Cranes are simple, accessible and rugged. 
Bridge, trolley and hoist are as free from complicated mechanism as can 
be designed to do the work required. Motors, gears, drums and shafts 
are easily inspected and quickly removable in emergencies. The entire 
assembly is strong and rugged with every possible provision for the 
continuous operation which is necessary for the economical handling of 
bulk materials in large quantities. 

The wide experience of Cleveland Crane engineers is available to every 
bucket crane user. Much valuable information on handling bulk mate- 
rials may be had for the asking. 


THE CLEVELAND CRANE & ENGINEERING Co. 


New York City CXLIFFE Pittsburgh 
30 Church St. WICKLIFFE Ono. 511 Farmers Bank Bidg. 


ATG ARITA 


Cn ALITA 


WAUL BINED 
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THOMAS FLEXIBLE COUPLINGS 


FOR MAIN ROLL DRIVES 








Thomas Mill Type Coupling on 84” Plate Mill, 2500 H.P., 235 R.P.M. 
Youngstown Sheet & Tube Company 


Above coupling and another on the 5,000 H.P. 197 R.P.M. 132” plate 
mill drive at this same plant have operated a total of six years with abso- 


lutely no maintenance charge. 


No sliding or wearing parts 

No loosely connected members 

No frictional resistance to end float 

No lubrication 

Three very accessible bolts, removal of which frees 
either end of drive 


The Thomas coupling is the only mill spindle which has these features. The first 
two are the most important, as a.“tight” drive eliminates all backlash and prevents the 
hammering action, which is so destructive to gears, bearings and shafts: The net result 
is an immediate reduction in maintenance costs. 


Thomas Flexible Coupling Co., Warren, Pa. 


SALES OFFICES: Pittsburgh Chicago Cleveland Philadelphia Boston St. Louis New York Springfield 











as permanent 
as the panel board 


The only purpose of a renewable fuse is to provide for re- 
newal without repurchase of the whole fuse. If repurchase 


of the whole fuse is be avoided, the fuse case must actually 
be permanent. 


Permanency, under normal conditions. depends upon: 


1. The quality and strength of materials used. 
2. The design of the fuse itself. 


The quality of materials used in Buss fuses needs no discussion—the unusually 
heavy fibre case and the extra rugged metal parts are self evident. 

But even with such strength of construction, permanency would not be assured 
except for Buss design. 

Poor contact due to poor design is the chief cause of renewable fuse destruc- 
tion. Buss design prevents the possibility of poor contact by avoiding designs 
which permit variation in the manufacture, assembly or use of the fuse. 

The full length cap provides a one-piece, undivided, perfectly even surface for 
contact with the fuse block clips. 

The firm grip of the clip keeps vibration from loosening the cap, which, 
therefore, maintains contact pressure on the link. The projection inside the 
cap gives positive bearing on the link. The recess around this projection col- 
lects expelled metal, when the fuse blows on a heavy short, thereby preventing 
sticking of the cap and injury to the contact surface. 

By avoiding constructions that permit poor contact, Buss has added years of 
life to the fuse and saved thousands of dollars annually in preventing useless 
blowouts. 


When you insert a Buss Fuse in the clips, you do it with a feeling of con- 
fidence. It is there to stay—a trusty watchman of your circuit. It blows to 
protect but never to cause useless shutdowns and expense. 


If you are not thoroughly acquainted with the 
BUSS Ferrule Contact Renewable Fuse, clip the 
coupon on the next page. 


BUSS FUSES: 
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"ELECTRICITY S SAFETY VALVE” MEANS ONLY BUSS FUS 


A fuse that 
lasts as long as 
the things it protects 


There is nothing mysterious about the long life of the Buss 
Knife Blade Renewable Fuse. It results from certain com- 
mon-sense features of construction that eliminate the prim- 
ary causes of fuse destruction. 


Buss design has first of all taken care of the human factor in fuse renewal 
waste. Just three parts and the link—that’s all. No hinges, wings, screws 
or washers to handle. No tricky or annoying adjustments to make. No 
possibility of a Buss fuse being discarded by an inexperienced or irritated work- 
man because of difficulty in renewing. No possibilty of premature blowouts 
due to link being bent or injured in renewing the fuse, because the terminal 
support holds the link rigid. 


Injury to the case due to gaseous pressure developed by a heavy short is 
prevented by the knurled venting discs which insure positive, reliable and 


controlled escape of gases. Sufficient pressure is retained within the case to 
quench the arc but enough is permitted to escape to avoid excessive pressure. 
Poor contact, that greatest of all destroyers of fuses, is avoided through perfect 
alignment of terminals. One terminal is seated in a slotted opening just 
large enough to let it pass. The other terminal is accurately lined up in exact 
position by projections on the venting disc fitting into notches on the end 
ring. 

The use of the Buss Renewable Fuse gives a freedom from annoyance and a 
satisfaction of absolute protection at the lowest possible cost, that cannot be 
had in any other way. It is truly the fuse whose life is as long as that of the 
things it protects. 


If you would like to examine a BUSS Knife Blade 


Renewable Fuse, clip the coupon. 
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N the industrial plant keen eyesight 

is necessary to produce efhcient work, 
eliminate errors and avoid accidents. 
To surround the workman with proper 
lighting is to increase his efficiency. In 
this age of increasing costs, greater ac- 
curacy is necessary in production. 


Our Illuminating Engineer can un- 
doubtedly suggest many ways in which 
your lighting can be bettered. His ser- 
vices are available without obligation. 


Commercial Department 


Duquesne Light Company 


PITTSBURGH, PA.) 
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7 Iron and Steel 
Electrical Engineers: 


You Iron and Steel Engineers represent probably the first body 
of men who individually and collectively appreciated that to 
obtain safety in switches something far more was necessary 


than just a safety box. 


No body of men know better than you the unfortunate posi- 
tion in which safety switches have been placed because of a 
long drawn propaganda by salesmen and press eulogizing the 
safety box which keeps the operator away from the live parts 
of the switch. Such propaganda paid no attention whatever 
to the first necessity of safety in switches—namely the type of 
switch in the box that is to do the work. 





acc 


From the beginning until now, there are few manufacturers 
and fewer contractors and engineers who pay enough atten- 
tion to the construction of the knife switch proper, thinking 








as they do that safety switches mean a safety box surround- 
ing most any kind of a switch. 


Even the Underwriters in classifying safety switches speak of 
Class A, Class B, Class C or even Class AA in terms of boxes 
only—disregarding the switch entirely—an A box may con- 
tain the cheapest switch imaginable. One safe switch for in- 
dustrial use is the Trumbull Type A manufactured for nearly 
twenty-five years. The Trumbull Type A switch is machine 
made—built-up, most rigidly constructed and quick-make and 
quick-break. It will stand up under use and abuse. 





The Illustrations Show 


Figure 1—Foot-block and the pin that fastens the 
blades to the foot-block after it has been sweated. 





Figure 2—Shows contact jaw complete. 


Figure 3—Shows method of fastening the blade to 
the fibre cross-bar, making a unit of the blade and 


crossbar. 

Figure 4—Shows long and strong quick make quick 
break spring that at no time is worked more than 
50 per cent of its capacity. 





Fig. 4. 


The Trumbull Electric Mfg. Company 


114 Liberty St., New York City © ° 2001 W. Pershing Rd., Chicago, III. 
: PI ainville, Conn. Boston Philadelphia Atlanta 


595 Mission St., San Francisco, Cal. 
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The most comprehensive book on electric hoists ever pub- 
lished. Prices, dimensions, specifications, installation views, 
descriptions—it gives every bit of information necessary 
for you to carefully select exactly the right hoist for your 
requirements. 

Write us for your copy TODAY, before you forget it. It 
will pay you to keep this ready reference at hand. 


SHEPARD ELECTRIC CRANE & HOIST CO. 
382 Schuyler Avenue Montour Falls, N. Y. 


Branches in Principal Cities 


Member Electric Hoist Mfrs.’ Assn. 
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No Coaxing Needed on Hard Jobs 


with Ball Bearing Swing Frame Grinders 


HERE’S no time lost coaxing 

this huge swing frame grinder 
to do a job. Day in and day out it 
tackles the toughest work and 
bites right through without any 
danger of breakdowns or tieups for 
repairs. 


This reliability of operation has 
been made possible by the use of 
four Skayef Self-Aligning Ball Bear- 


THE SKAYEF BALL BEARING COMPANY 


Supervised by SKF" INDUSTRIES, INc., 














'/ The SELF 
ALIGNING 

BALL 
NEAT 








ings—two on the motor and two 
on the grinder. 


There is no visible wear after 
years of service and such troubles 
as dropped armatures, burned-out 
bearings and worn shafts are elimi- 
nated. Sealed housings effectively 
prevent the entrance of dust, grit 
and flying particles and retain lubri- 
cant for long periods. 


165 Broadway, New York City 
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“SAFETY SWITCHES 


FOR 


EVERY PURPOSE” 


Type BGS 
Steel Mill Type 


30-60 
100-200 
Ampere 


SAFETY 


for 


Type BGS OPERATOR Type BGS with 


Shows Top ty A 
Casting in Place and , we 


ELECTRICIAN 


For Use Where Occasion Necessitates Quick 
Replacement on Live Lines 


V. V. FITTINGS COMPANY 


o teen &  FILADELPHIA, U.S.A. oo Cant 


Pittsburgh Representative ‘ Cleveland Representative 
P. H. Schaum S. R. Shepard 
933 Liberty Ave. 1240 Ontario St. 
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_ ALLIANCE, OHIO, U-S.A, 


 ALLI 


Zhe ALLIANCE MACHINE COMPANY 
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ALLIANCE 
CRANES 


Largest Builders of the 
World’s Largest Cranes 


204 of 100 Tons Capacity and Over 


STANDARD CRANES 


I Se Oe ee Fae, eee ee ee ee 100 tons 
i A Ee eee ik os ce gee Sea eS 68 115 tons 
Es its ie inne eae eb ce 6 ean eke SR abe eae 125 tons 
EP fen eee ee ee es ee 150 tons 
RRO re errr Ser eet ee 175 tons 
ae ee a rr Sr eee 200 tons 
Re a, SA I a ees ee, 7 ee 225 tons 
© we ont dae enews see ++ +e e+ Se 250 tons 
DT oot 06a OR REE CR 66 4 4 re os oS 430 tons 


ee Ore ere eee ee 2 eee 100 tons 


+55 Sta rahe tade ss adds tee oe. KE 125 tons 
RE Oe OS ee eer 150 tons 
Se SS Po ae ee Sere 200 tons 
ee er es ee ee Single Ram, 320 tons 


COMBINATION CHARGERS AND STRIPPERS 


D «ste haneweueel eres eens 609 6 deseewernes 100 tons 
ee ee ee ee 150 tons 
, ee er ee ed ee 200 tons 
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For Plant and Yard Haulage 


Iron and steel mills should know more of the economies of Ironton locomotive serv- 
ice for the interior and yard operations which are usually performed by a dinkey. 


With the smallest two-ton Ironton of 18” gauge to the largest 30-ton of standard 
gauge, haulage costs are cut to a minimum. 


The operator of an Ironton locomotive need not be skilled to be efficient, and fuel 
as well as general upkeep cost are far below those obtaining on other types of 


locomotives. 


Safety and economy of Irontons in operation among men and materials are well 
established by their highly satisfactory service in the hands of over five hundred in- 


dustrial and mining companies. 


Let an Ironton Sales Engineer make his survey and report before buying locomo- 


tive service. 








Ironton, Ohio 





THE IRONTON ENGINE CO. 
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HIGH VOLTAGE 
INSULATORS 








ESTABLISHED 1895 


» RUMSEY ELECTRIC COMPANY 


ELECTRIC SUPPLIES and MACHINERY 
1007 Arch St., PHILADELPHIA 
FACTORY DIRECT REPRESENTATIVES 


SANGAMO 


PITTSBURGH 


EQUIPMENT 





METERS 


1 AWATCH 


LAPP 





TRANSFORMERS 








STORE AND OFFICE BUILDING 
WAREHOUSE. 1010 CHERRY ST. 


EFFICIENT 
RELIABLE 
SERVICE 





AMERICAN BLOWER CO. 


VENTILATING FANS 
AND BLOWERS 


(CH 


CUTLER-HAMMER 
CONTROLLING 
DEVICES 


© 


UNITED STATES 
ELECTRIC TOOLS 








( 
Note the long scale, clear cut figures, forget—they are as good as they look. 


designed pointer. 





go Pointing to a 
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JOK at this Roller-Smith SD Voltmeter. instruments are good to look at. And don’t 


uniform scale divisions and the well- Bulletin AK-430 contains full detaile of 


Roller-Smith D C Switchboard instruments, 


Add to these features the black rubberoid 7% in., 9 in. Horizontal Edgewise and 
finish and the plain case without fancy Illuminated Dial. 

trimmings to tarnish and cacth dirt and 

dust and you wlil agree that Roller-Smith Write for a copy today. 


Main Office: 
2131 Woolworth Bldg. NEW YORK 


Instruments. Meters and Circuit Breakers | Works: 
BETHLEHEM, PA. 


Offices in principal cities in U. S, and Canada. 


OLULER-SMITH COMP. 








Also in Havana, 
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Simplicity Plus Strength 


The few parts in a “Union” Fuse make it 
extremely simple to replace a blown link. 
The whole fuse can be taken apart and reas- 
sembled before a new link can be inserted 
in many other fuses. 

That’s an important point to be consid- 
ered in the choice of “renewable” fuses. 
Better buy the non-renewable kind and save 
on first cost, if your workmen find renewals 
so difficult that they scrap the whole fuse 
after a blowout. 

_ There’s unusual strength and ruggedness 
in every one of the parts in a “Union.” 

That is why they withstand the greatest 
number of blowouts. And this feature, plus 
ease of renewal, are the reasons why 








The “Union” is a good, 
i dependable fuse. 











} “Union” Renewable and Non-Renewable 
Fuses are sold by jobbers and dealers. 

Send for a copy of our new catalog. It’s 
full of up-to-date fuse facts, 
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RENEWABLE & NON-RENEWABLE 










2 

Chicago Fuse Mfg. Co. 

‘ 

’ Manufacturers also of Switch and Outlet Boxes, 
Cut-out Bases, Fuse Plugs, Fuse Wire 

q p and Automobile Fuses 

F CHICAGO—NEW YORK 
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Crocker-Wheeler Dynamos, built and installed 


for the We tern Union Telegraph Company in 


1891. Forerunners of theCrocker- Wheeler’ Dyna- 


motors” and ‘‘Motor-Dynamos described below. 














Every “Motor-Dynamo” replaced 
from 600 to 3000 battery cells! 


A Crocker-Wheeler contribution 
to the modern telegraph system 


A marvel of efficiency—the modern telegraph system! 


A marvel, too, in 1891—but not a tnarvel of efficiency, 
as we regard efficiency today. 


Back in 1891, wet battery cells supplied current for the 
two big telegraph companies—Western Union and 
Postal. Thousands, tier upon tier,—at a single station. 
Bulky —hard to maintain—costly. $1.00 per cell, per 
year was the cost of maintenance! 


Then the Crocker-Wheeler Company was called in. 


First, the 14 H. P. dynamos shown above were developed. 
Later—the “Dynamotors”. And then—the “Motor- 
Dynamos”, in common use today. A single “Motor- 
Dynamo”, taking up the space of about two battery cells 
only, replaced anywhere from 600 to 3000 cells. 


The annual saving, year after year, runs into thousands 
upon thousands of dollars! 


Today, as throughout the years past, the Crocker- 
Wheeler Company conspicuously serves industry in 
many ways. Its facilities and incomparable experience 
are always available for your benefit. 


Crocker-Wheeler Motors and Generators are built in 
a wide variety of types and sizes to meet practically 
every requirement. 


CROCKER-WHEELER COMPANY 


AMPERE NEW JERSEY 
BALTIMORE CHICAGO NEW YORK 
BIRMINGHAM CLEVELAND PHILADELPHIA 
BOSTON DETROIT PITTSBURGH 
BUFFALO NEW HAVEN SAN FRANCISCO 


Foreign Distributor: International Western Electric Co. 





MOTORS&GENERATORS 
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Electrical Engineering and 
Manufacturing Company 


General Offices: 


PITTSBURGH, PA. 


We are prepared to furnish your 
requirements in the following mate- 
rials and equipment: 


“MORGANITE” Carbon-Graphite Metal Brush- 
es. 


“ROWAN” Automatic Controllers and Starters. 
“SUMET” Bronze and Babbitt Bearing Metals. 


“SCHENECTADY” Electrical Insulating Var- 
nishes and Compounds. 


“BELL” Cedar Poles. 
CROSSARMS: Douglas Fir and Pine. 
LINE MATERIALS: Hangers, Brackets, etc. 


TRACK GRINDERS: Reciprocating, Rotating, 
and Swing Frame. 


“AJAX” Resistance Type Welding and Bonding 
Machines. 


“LITEWELD” Electric Arc Welder—Dynamo- 
tor Type. 


RAILWAY and Mine Bonds. 
MINE HOISTS and Winches, Car Pullers, ete. 
HIGH and LOW Tension Insulators. 


“ELPECO” High and Low Tension Switching 
Equipment, Bus Fittings, ete. 


“BENNETT” Lightning Arrestors. 


We have a corps of expert engi- 
neers, specialists in the above lines, 
who will be glad to give immediate 
attention to your inquiries or to see 
you at your request for consultation 
regarding applications or equipment. 
Call or write our nearest office. 


CLEVELAND, OHIO 
320 Union Bldg. 
Phone Prospect 1252 


CINCINNATI, OHIO 
607 Mercantile Lib. Bldg. 
Phone Main 3257 


PITTSBURGH, PA. 
907-909 Penn Ave. 
Phone Grant 6693-4 
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‘‘They make good machines last longer’ 
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Francke flexible couplings save needless instal- 
ling and operating-trouble costs. They are flexible 
in all directions. They are all-metal and durable. 
And in addition they provide a spring cushion for 
load shocks, vibrations, etc. 


As with any coupling, the shafts should be lined 
up accurately when installed. With a Francke this 
is quite easy. Simply use a straight edge across 
the flanges at three points each about 90 degrees 
apart, and also measure the spacing between 


flanges at similar points. 


To take care of all of the conditions usual with 
the many kinds of direct drives there are five dif- 
ferent types of Francke flexible couplings—sizes 
to transmit from % H.P. to 8,700 H.P. Depend- 
ing upon operating conditions, some of these 
should be lubricated. In most cases a Francke 
needs no other attention after it is installed. 


By removing the strains otherwise resulting 
from misalignment and by providing a spring 
cushion for shocks, Francke flexible couplings 
make good machines last longer. 


Ask for Bulletin No. 37 . 


SMITH €& SERRELL 


Coupling Specialists Since 1912 . 


64 Washington Street, Newark, N. J. 
District Office, Fulton Building, Pittsburgh 
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E have been manufacturing transformers now for 
over a quarter of a century—a long time in an indus- 
try so young. 

Moloney Engineering Experience has dealt with the 
transformer in every phase of its development. 

From the first, Moloney Engineers have been ani- 
mated by a two-fold purpose: to build the highest attain- 
able quality, and to build it economically. 

Moloney Transformers are recognized by all trans- 
former users as the highest standard—a fact which dem- 
onstrates the success which has crowned the efforts of 
Moloney Engineers. 

Manufacturers of Transformers Exclusively 
FACTORY AND MAIN OFFICE 
St. Louis, Mo. 
Offices in All Principal Cities 
Did you ever hear of a failure of a Lapp Insulator? 
Seven years of production—including highest voltage pin and suspension types 
—without a failure! 
There is the reason for use of Lapp Insulators, besides which—for “trimmings” 
—they provide unexcelled mechanical strength. 
Lapp vacuum process of porcelain production, surfaces of porcelain glazed all 
over, Lapp over potential test methods. 
Lapp Insulators Do Not Fail? 
LAPP INSULATOR C0., Inc., LeRoy, N. Y. 
Birmingham, Ala.—Industrial Supply Co., Dallas, Tex.—Jack D. Milburn, 505 Inter- New York, N. Y.—Shield Electric (Co., 
714 Brown-Marx Bldg. urban Bldg. 149 Broadway. 
Boston, Mass.—Wetmore-Savage Co., 76 Denver, Colo.—The 0. H. Davidson Equip Philadelphia, Pa.—Rumsey Electric Co., 
Pearl St. ment Co., 1633 Tremont St. 1007 Arch St.. 
Charlotte, N. C._—J. W. Fraser & Co., Com- Indianapolis, Ind.—W. D. Hamer Co., 518 Pittsburgh, Pa.—Union Electric Co., 933 
mercial Bank Bldg. Trac. Terminal Bldg. Liberty Ave. 
Chicago, Ill.—-Transelectric Co., 360 No. Kansas City, Mo.—Power Machinery Co., San Francisco, Calif—S. H. Lanyon, 509 
Michigan Ave. 301 Dwight Bldg. New Call Bldg. 
Columbus, O.—Engineering Merchandising Minneapolis, Minn.-—J. E. Sumpter Co., Sidney, Australia—-Chas. M. Terry 
Syndicate, 600 Joyce Realty Bldg. 940 Security Bldg. Wellington, New Zealand—Jas. J. Niven & Co. 
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Morgan Safety Limit Stop 


WACKERLY TYPE 
For All Types of Direct Current Motors 


A FEW OF THE ADVANTAGES 


No heavy current broken by contactors. 
Limit Stop can be connected up with any standard make of controller. 
No extra conductors required. 


Normal lowering circuits established immediately upon reversal of control- 
ler. No waiting to lower through resistance. 

No external banks of resistance. Limit Stop is self contained. 

Only one swinging weight used, this being guided by one of the hoisting 
ropes. 

Positive in action. A movement upward of weight of a fraction of an inch 
will actuate limit stop. 

Occupies minimum floor space on trolley. 

Sequence of operation of contactors obtained by simple system of levers. No 
cams, springs or counterweights used. 


For fall particulars on this stop send for Bulletin No. 29. 


The Morgan Engineering Co. 


Alliance, Ohio 


CHICAGO NEW YORK PITTSBURGH 
122 So. Michigan Ave. 120 Broadway 1420 Oliver Bldg. 
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‘It takes Sand to Win” 








Introducing 
The ‘‘Universal’’ Family 


A new family is here—the Universal Lamps 


Kvery member is handsome, strong and indus 
trious and is looking for permanent employment as a warn 
ing signal in mills, at street intersections, railway crossings, 
stops, curves, bridges, in fact, at any point where a danger, 
caution or clear signal is needed 


This is “Big Boy” Universal, head of the house. 
His height is 16 inches and he does a big lamp’s job—in a 
newer and better way, because he’s rugged as all out-doors 
and he defies weather, acid atmosphere and roughest han- 
dling. He’s made of cast aluminum that’s his secret 
strength, which does away with battered, corroded frames 
and with the elaborate “hanger” preparations that are usual 
with big, far-vision signals. 

He dresses neatly in an 8” Corning Fresnel lens 
of ruby, green, yellow or clear. He has an adjustable lamp 
socket and carries a second bulb below as a reserve and 
for ground illumination. He comes with a span wire 
hanger or fitted for 1” pipe suspension, as desired 


We'll introduce another member of this popular 
family in the next issue of this publication. If you are 
anxious to meet the whole family at once, or think you 
have a job for “Big Boy”, drop us a line and we'll send 
you the complete family history. 


THE NICHOLS-LINTERN COMPANY 
7960 Lorain Avenue, Cleveland, Ohio 


Canadian Rep.: R’way & Power Eng. Corp., Toronto, Ont. 
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is the pot of hot water started up by the Bakongo native 
after a girl baby is born. 

The one who drops the first bead into it during the first 
two days can claim the girl for his future wife. 

It’s taking an awfully long chance to pick a winner— 
just as long as writing for a set of Cat. No. 0% carbon 
brushes to correct some brush troubles. 

You may hit it right, but the odds against it are big. 

How much more scientific it is to ask a Morgan en- 
gineer to study your service and prescribe a type of 
Morganite brush built especially for that service? 

You take no chances when our chances for future busi- 
ness depend solely on the success of that prescription and 
our ability to cut your brush bills. 


It’s your move. 


MORGANITE BRUSH CO., INC. 


519 West 38th St., New York City 
DISTRICT ENGINEERS AND AGENTS 





Electric Power Equipment ~— Special Service Sales Oo., 202 
412-420 North 18th a Russ Bldg., San Francisco, 





Philadelphia, Pa. 

O. TT. Hall, Sales Engineer, 
1926 Edmonson Ave., Balti- 
more, Md 

Electrical Engineering & Mfg. 
Co., 909 Penn Ave. Pitts- 
burgh, Pa. 

Electrical Engineerng & Mfg. 
Co., 422 Union Bidg., Cleve- 
land, Obio. 

Special Service Sales Co., 502 
Delta Bldg., Los Angeles, 
Calif. 

J. F. Drummey, 75 Pleasant 
St. Revere, Mass. 


Calif. 


Electrical Engineering & Mfg. 
Co., 607 Mercantile Library 
Bldg., Cincinnati, Ohio. 


Railway & Power Engineering 
Corp., Ltd., 131 Eastern Ave., 
Toronto, Ontario, Canada. 


Railway & Power Engineering 
Corp., Ltd., 326 Craig St., 
West, Montreal, Canada 


Railway & Power Engineering 
Corp., Ltd., P. O. Box No. 
325, Winnipeg, Canada 
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THOMPSON 
Safety LOWERING Switch 


or Disconnecting Hanger 
“Teco” Underslung Model 





| 


iL 








makes 


Lamp Maintenance 


Accessible 
with 


Ease and Safety 


for both indoor and outdoor use—easily 
included in present lighting systems. 


Get Catalog B-22 





Safe 




















Logical 




















The Thompson Electric Co. 
226 St. Clair Avenue, N. E. 
Cleveland, Ohio, U. S. A. 
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150 H.P. Type 4750 Full Speed 
Reversing Mill Controller 


ee a 7H ae 


Automatic Motor 
j Starters and 
Controllers 


for 


A Na. * 


Alternating and Direct 
| Current Electric 
| Motors 


. May we send our nearest 
representative to see you? 























THE ROWAN CONTROLLER CO., BALTIMORE, MD. 





ROWAN CONTROL 


| 


















The Mogul Type 
Reelite on the port- 
able elevator per 
mits free mobility, 
saves the cord, and 
provides safety 





Take Power 
Where You Need It! 


EELITE solves one of 

the troublesome prob- 
lems of industry—power for 
the portable machine. It auto- 
matically keeps the cord clean 
—free from kinks and breaks 
—out of oil and dust— away 
from the wheels of trucks 
and the heels of workmen. 
It is entirely automatic, paying 
out and retrieving cord in 
lengths from 10 to 125 feet 
depending on the size. Cables 
of practically any number of 
conductors can be handled. 
Let our engineers assist you 


















: Reelites used 

solve your cord maintenance with portable tools 
bl increase plant 

pro ems. efficiency 


Appleton products for industry include Unilets 
and the complete line of Appleton Conduit Fittings 


APPLETON ELECTRIC COMPANY 
1717 Wellington Avenue - Chicago 


MOGUL TYPE 


eelite 


REG. U.S. PAT. OFF. 
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NEW YORK, N. Y., Robt. C. Brown, 84 Pine St. REPRESENTATIVES: 
MILWAUKEE, Wis., L. E. Meidinger 
PORTLAND, Ore., Coast Steel Machinery Co. 
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sult with you. 


Fawcus Herringbone Gears 


The patented machinery used in the manu- 
facture of Fawcus Herringbone Gears has been 
designed to eliminate all waste motion and 
vibration in the finished gear and to minimize 
to the utmost any loss of power. 

The teeth are hobbed and planed by ma- 
chines which cut both halves simultaneously, 
insuring a perfect tooth that gives even, con- 
tinuous action, and quiet, efficient service 


Fawcus Herringbone Gears make possible 
large ratio reductions where spur gears would 


We build gears and gear drives of every de- 
scription. Our Engineers will be glad to con- 


Write or wire now. 


FAWCUS MACHINE COMPANY, Pittsburgh, Pa. 


BIRMINGHAM, Ala., G. R. Musller Co. 


CHICAGO, Ill., Hodgart & Co. 


, SAN FRANCISCO, Calif. K. W. Eichelberger NEW ORLEANS, Southern Jobbers Supply Co. 





















Pittsburgh " jedelndanee (renga 


Largest M, anufacturers of Transformers Exclusively 
in the United States 


Pittsburgh, Pennsylvania 
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on every brush 


New York Philadelphia Pittsburgh 





Dinkey Controller 
Contacts 


Manufactured from a fine, dense, hard, carbon-graphite 
composition which insures you against pitting, chip- 
ping or breaking in operation and assures you of 
extremely long life with a minimum of care and atten- 
tion. Once U.S.G. Contacts are applied, the chang- 
ing of contacts becomes a rarity. 

All U.S.G. Brushes are 
especially designed for the service intended. 


Controller Contacts and 


Write for Catalog B-3 for complete details of the 
characteristics of the various grades of U.S.G. Car- 
bon, Graphite, and Metal-graphite Products. 


THE UNITED STATES GRAPHITE COMPANY 
Saginaw, Michigan, U. S. A. 


District Offices 


Chicago St. Louis San Francisco 





rent limiting element? 





inrush does not start it, the next one may. 


Journal of November, 1921? 


You want a starter to obey its real function, don’t you? 1. 
motor by cutting in resistance, then out, in the shortest possible time in re 
You want the motor to “mote” if it’s at all possible to do so, whether the voltage is high or 
low, or whether there is excessive friction on a cold Monday morning. If the first current 
If we can’t get it to start on small amounts of current, we want to provide auto- 
matic means of increasing the current or power so that it will start, provided that no one has placed a crowbar in between the 


Steel Men! 


Isn’t this what some of you wanted, as brought out in your discussion of control in your 
A control that would have definite time limit modified with cur- 


gears or there happens to be a short circuit. In that case, overload circuit opening devices take care of the condition, 


We have been using this- method since 1911. 


of operation: 


The relay © is in series with the armature only during the starting period and is normally set to 


and the following description 


On large size motor starters, reversing and non-reversing, we use the mul- 
tiple level starter as a pilot relay whose multi-contact energizes large shunt wound switches for cutting out starting resistance. 
The action of this control is easily understood from the diagram, 


-t 











e., to start, and accelerate a 
fation to the load. 


operate at about 130% of normal current. When the current in the armature of the motor equals or 





exceeds this setting on the starting inrushes, the armature of the relay lifts the plate P from the two con- 

tacts XX and by this action inserts the resistance R in series with the solenoid coil M of the automatic | 

starter. The resistance R can be made to have a resistance so that when inserted in the circuit of the ~enteneet — 
coil M (by action of excess load on the armature of motor at start) it partly destroys the effective mag- Pp 
netic pull of coil M and prevents the cutting out of any more resistance in the armature circuit, but at the 

same time there is sufficient magnetic pull to lift the core very slowly so that in time, even with the insertion x 


of this resistance in the magnet coil circuit, the next succesding step of resistance will be cut out, giving a larger inrush R - 


current to the motor. 


hold up plate P and it consequently drops, thus closing the circuit across contacts XX, and short circuiting the resist- 
ance R, Te coil M to be again fully energized and to act with full power, thus cutting out succeeding steps of 
resistance quickly. 

‘The retarding action caused by excess load on coil M may take place during any interval between starting and full 
running position. The time of the dash pot is generally set for a minimum of 1% seconds. which in case of very light loads, 


Under normal conditions as soon as the current in the armature reduces to about normal, the coil C can no longer M | 
—4 


the cutting out of resistance would take approximately this time, since the series relay coil © plate XX, would be most of the 
' 


time short circuiting the resistance R 

Under abnormal, extremely heavy loads, where the series coil C would lift its armature and hold it up almost con 
tinuously, thus inserting all the resistance in the coil, R circuit on automatic starter coil M would lift its armature very 
slowly against the action of the dash pot and light pulling force, and may take up to 15 seconds before cutting out all 
resistance. 


The resistance KR may be made of a value as to either increase or decrease the pull of magnet coil M. 


Write for Catalog. 


SUNDH ELECTRIC COMPANY 


Newark, N. J., U. S. A. 
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1891 — 1924 


MORGAN 


Construction Company 
Worcester, Mass., U.S.A. 


Designers and Builders of 


Morgan Continuous Mills 


for 


Billets, Sheet Bars, Skelp, Merchant- 
Bars, Hot-Strip, Rods 


also 


Wire Drawing Machines 
Producer Gas Machines 
Straightening Machines 
Isley Reversing Valves 
Re-Heating Furnaces 
Reducing Gear Units 
Shears 


Our Engineering Department 


is prepared to solve success- 
fully your problems in design 
or arrangement of plant 
and equipment from open 
hearth to finished product 


1891 — 1924 

















The Trade Mark 


of the 


Iron City Electric Co. 


436-38 Seventh Avenue 
Pittsburgh, Pa. 


REPRESENTING 


“The House That Service Built’ 


IS BACKED BY A GROUP OF 
TRADE MARKS 


of Well Known Manufacturers Guaranteeing the 
Quality of the Goods You Receive 
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Herringbone Mill Motor and Crane Mill Table 
inions Gears Gears Herringbone Gears 
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fool oteel Face, 
as hard here_ as on the Mirtirokea, 
vary surface (This is one $ to sit 
ey Vee sessile 
methods) 
hardening ——~ mn oh stiemgee 
Toughened Center @ ‘ 
Coupling Boxes and 
Spindles Crane Wheels 





The Tool Steel Gear and Pinion Company 
CINCINNATI, OHIO 
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i Ww. E. FINISH SALAMANDER 


magnet wire is particularly adapted for rewinding field and armature coils, 
solenoids, etc., and is used extensively in the steel industry. It is acid-proof, 
moisture-proof, oil-proof, heat-resisting and has an extremely tough, smooth, 
hard finish. 


For further information write to our nearest representative for Sala- 
mander wires and cables— 


Birmingham, Ala. ..W. H. Beaven Philadelphia, Pa. .....F. K. =e Electric Co, 
Fuller Building 
Bost  eawen Wetmore-Sa q : 
ecten, Sass 74 ‘Weel Gear e Company, Pittsburgh, Pa. ....... 7 Sa Company, 
li ilding. 
Chicago, Ill. ....... J. D. A. Cross, Portland, Ore. ........ a. ¢. tei 
213 S. Peoria Street 312 McKay Building 
Cleveland, Ohio ...H. Lee Reynolds Company, Salt Lake City, Utah..Raymond Ackerman, 
309 Plymouth Building 419 Dooly Building 
Denver, Colo. ..... Franklin Sales Company, San Francisco, Cal.....A. S. Lindstrom, 
Denham Building. 111 New Montgomery Street 
Los Angeles, Cal. ..A. S. Lindstrom, Seattle, Wash. ........ A. S. Lindstrom, 
1144 Maple Avenue 95 Connecticut Street 


YORK INSULATED WIRE WORKS 


of General Electric Company 
Works: York, Pa. Office: 1737 Broadway, N. Y. C. 
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SYKES HERRINGBONE GEARS 


ARE A WELL ESTABLISHED PRODUCT. THEY ARE MADE 
IN LARGE AND SMALL on gy AND IN EVERY SIZE. 
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Each Gear Made in One Piece from a Single Forging 


Everywhere You Will Find Sykes Herringbone 
Gears Used Where High Efficiency and Quiet, 
Smooth Operation Are Desired 








WHY WAIT? [[7/\RRBREIL] Adopt Them Now 


SYKES GEARS 





WE HAVE A LARGE PRODUCTION CAPACITY 


FARREL FOUNDRY & MACHINE CO. 


BUFFALO, N. Y.—U. S. A. 


NEW YORK CITY CLEVELAND, OHIO BOSTON, MASS. 
SAN FRANCISCO, CAL. LOS ANGELES, CAL. HAVANA, CUBA 


Plants Located at 
BUFFALO, N. Y. ANSONIA, CONN. 
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HYATT ROLLER BEARINGS FOR ELECTRIC MOTORS 











Fewer Repair Jobs 


OW many motors, month in 
and month out, pass through 
your electrical shop for repairs? 


Wouldn’t you like to cut the num- 


ber in half ? 


If you could cut out all repairs due 
to oil soaked insulation your elec- 
trical repair work would shrink to 
less than half its size, wouldn’t it? 


Hyatt bearings in your motors will 
eliminate leakage of oil and grease 
into field and armature windings. 


Full information furnished on re- 
quest, without obligation. 





HYATT ROLLER BEARING COMPANY 
NEWARK, NEW JERSEY 
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Just As True Today 
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atte + + eae Lamps and Transformers. 


mip ps 1,2/3\4 It is never seen except on goods of HONEST VALUEss 
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This old blotter recently dug out of 
the archives by one of our good friends 
tells an interesting story. The true 
purpose of a trade mark is to give 
concrete expression to an ideal. 


It has been our constant effort to 
justify the ideal so clearly established 
for Packard products over a third of 
a century ago. As evidence of our 
success, we refer to Packard Trans- 
formers, as we are today shipping 


them from our new, modern factory © 


at Warren, Ohio. They are “of honest 
value”. 


"\ Geakeawh Clecdiic Company 


WARREN, OHIO 


Transformer Manufacturers since 1890 
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(Direct Acting Time Limit) FEATURES, so that they 
will respond to overloads only when unduly sustained; 
or with NO VOLTAGE FEATURE, causing opening 














THREE POLE 







upon failure of line voltage; with SHUNT TRIP es oe — n AUTO URELITE ® 
FEATURE, for opening by means of a push button; or ‘ day. e536 Volts 3 See pours $4°97 
with BELL RINGING FEATURE, for closing a bell or Wire D. C., Yz to 60 





other local circuit upon opening of the main circuit. See Amperes, 














URE 
the sizes and types listed below. It is our purpose to add 
to this list progressively until there is available a U-RE 
LITE for every service within the indicated voltage 
range 


as at present developed covers 









440-550 Volts or AUTO U-RELITE JR 
less A.C. ¥% to 15 See pages $4°$7 


Amperes, 






Reproduced here are two 
important pages from the 




























220 Volts or less , AUTO UR $ 
New U-RE-LITE. Hand 20 Volts or less A AUTO URELITESR 
C. or 250 Volts 3 See pages 5862 
Book. These pages act as 250 Volts or less D. C., of U-RELITE JUNIOR Wire D.C., 5 to 150 
an index, and are so ar- Single Phase A. C., ¥2 to Sze pages 2428 Amperes, 





60 Amperes, 












ranged that complete facts 



















and inf ti b 440-550 Volts or AUTO U-RE LITE SR 
information may be 250 Volts or less D.C., o U-RE-LITE SENIOR less A. C., 5 to 80 See pages $8463 
secured quickly concern- Single Phase A. C., $ to See pages 50°35 Amperes, 


ing the exact U-RE-LITE 200 Amperes, 


you require. 





220 Volts or less A AUTO U-RELITE “Ww™ 
C. or 250 Volts 3 See pages 6468 

Wire D. C., 5 to 400 

Amperes, 






250 Volks or less D.C., of U-RELITE “W™ 
Single Phase A. C., § to ee 
400 Amperes, 





ge ww 












250 Volts or less D.C. U-RELITE “N-X™ 
only, 100 to 1250 Am- See pages 40°43 


‘ 


440-550 Volts or AUTO URE ,ITE™w™ 
A.C. 5 tw 200 See pages 64 GR 
Amperes, 





















All of the foregoing AUTO U-RE-LITES are also 
rm especially adapted for DEAD FRONT 


SWITCHBOARDS and for PANEL MOUNTING 
See page 70 


foregoing U-RE-LITES are also supplied 
cially adapted for DEAD FRONT 
and for PANEL MOUNTING 










supr Jina 
pphed in a fc 






to 






The U-RE-LITE is primarily an appliance for the 
protection from overloading electric motors and 
power or lighting circuits. It does this by automat- 
ically opening the circuit in the event of excessive 
current flow. It is, in a word, an electric safety 
valve. It does what fused switches are intended to 
do, but accomplishes this end without attendant 
expense. When the U-RE-LITE is opened by an 
overload, it does not require the insertion of renewal 
parts, but by a twist of the wrist may be instantly 
reset. 

SEND FOR THIS UNUSUAL BOOK— 

IT WILL BE SENT FREE 


The New Hand Book of the com- illustrating the U-RE-LITE, and 
plete U-RE-LITE line is just off half-tone pictures of installations, 
the press. Contains valuable and also detailed outline drawings. 
useful data, facts and figures on THE CUTTER COMPANY 
the various sizes and types of the Philadelphia 

famous U-RE-LITE. Bound in 

boards; size 5x91 inches; 96 pages; 


ESTABLISHED 1888 (is PHILADELPHIA 


1819 HAMILTON STREET 

























































U-RE-LITE, JR. 




















GE speed motor rated 1800 / 1500/ 1200 HP, 
Sh44 oT CORP Me dito jan iA | in 108 


G-E motor—2500 HP, 82 RPM, 6600 Volt—with 
breakable end thrust driving Roughing Rolls in Structural 


General Electric Company 
Schenectady, N. Y. 
Sales Offices in all large cities 


E motor drive for 45° Soom 
Sibo HP, 23 RAY RPAY CA. 
22,000 HP, 50°'RPM maximum mo rary capa 
Ce ee nated States, 


G-E motors—true as steel 


N the leading steel mills operating main rolls with G-E 
motors and control devices, costs reduced through 
increased tonnage—lower maintenance charges—quality 
improved through better control, are actual performance 
records which show the advantages of installing G-E 


equipment. 


The requirements of main roll drives which are being 
successfully met by G-E motors and control are: 


Constant Speed Mills for sheet and plate mills—driven by 
single speed motors, usually of induction type. 

Adjustable Speed Mills for strip mills and merchant mills 
—driven by adjustable speed induction motors with either 
Scherbius or rotary converter control, or by direct current 
motors with Ward-Leonard or motor field control. 
Reversing mills—driven by direct current motors with 
Ward-Leonard control, or with combination of Ward- 
Leonard and motor field control. 


The choice of the particular type of drive for any steel 
mill can best be determined after consideration of the 
factors affecting the problem by steel mill specialists of 
the General Electric Company. Ask our nearest office 
for co-operation which will be gladly given. 


GENERAL ELECTRIC 














